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MEMORANDUM FORs ene | 
Executive Cecratary : 


Intelligence Advisory Group on Exchances 


SUBJECT : Soviet State of the Art in Sclectad Energy 
; Areas . 
REFERENCE : Memorandum to You, From Oswalé ". Ganley, 


Papartment of State, Subject: Request for 
Information on Energy R&D Topics, cated 
18 November 1974 


Attached 4n resronse to reference are comments, Lists 
of Soviet institutes and source materials, and translations 
of selected articles pertaining to tonics mentioned in 
Appendix Sa anid appendix Sb of the "Racord of the First 
Meeting of tho US-USSR Joint Committee on Cooperation in the 
Field of Energy". As OSI is addressing the Rap aspacts of 
the topics, we have limited our response to cases on which 
we believed we could make some useful contribution concern= 
ing the state of actual industrial application. An advance 
copy of the attached materials has been given informaliy to 
Mark Alexander, UOAEC/ISA, who origina requested then << 
ant rough several channols. 


Attachment: 
as stated 
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APPENDIX 5a 


A. Design & Operation of Thermal and Hydroelectric 


Power Stations i 
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NEWEST DEVELGHIENTS, PLANS, CONCEPTS IN HYDROELECTRIC CONSTRUCTION OUTLINED 


: ZRoport on moeting by Ve. Khe Golttsman, Candidate of Technical Sciances: 
I "ScientificeTechnical Progress in Hydroelectric Construction": Moscow. 


| 
q Gidrotekhnichnoskoye Stroitel'stvo, Russian, No 6, June 1972, pp 54-597 | 
: 1 


In December 1971 a meeting of tha technical and scientific coun- 
cils of the Nis [Sciontific Rassarch Dapartment/ for Problems of Ssientific~ 
Technical Davelopment in the Field of Water Power and Hydraulic Structures 
a wuss Convened at tha All-Union Planning, Surveying, and Scientific Research 

Institute imeni S., Ya. Zhuk (Gidroproyakt). 


” Ln an opening address the institute's chief engineer, I, L. Sapir, 
; . pointsd out the naed to determine the basic goals of scientific sosearcn 

i 4 and design in tha field of water powor, Twenty-four raports wers presented 

a ‘ and discusscd, This report outlines the most interesting spesches since 
Ba it is not possible to present them here in their entirety, /2 


a The report of candidate of technical sciences B. Le Erlekhman was 
dcavoted to roscarch results in the field of long-term sciuntific and tecr< 
nical prognostications Goncarning the development of domestic water powor 
up to the year 2000. Tho enormous economic potential of the USSRts hydtau= 
lic power roessurcos has barcly bogun to be expleited and no more than 20 
percent will-sa in use by 1980. : s 3 


The growth of electric power production in our country will be 
eccomianiod by a rapid increase in the variable loads and stresses on the 


oe fudl-aower balance in conjunction with a decrease in the maneuverability 
u ra ‘ 4 ED eEEew eases ese.) aE 

4 1. According io tho materials of the enlarged sassion of the Gidroprayekt 
ae ’ technical council. - 3 

] Ke ‘2. Readers dosiring more dotailed, spocifie mato-ial are referred to tho 


Gidroproyokt Instituto's technical saction (Moscow, A@C0, Volokoiansxoya 
Highway, 2), 
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of thormal cloctric powsr stations (TES) and nuclear powor stations (AES). 
Up to twoethisds of ail tna workeforca incrcase would have to bo amaloyod 
in electsic pcuor production by tha ond of tho century in esdor to maintain 
tho curront indicators of labur productivity and fuoi oxperdaturod. 


The prodlem of sharply increasing tha lebor productivity leval 
can be rosolvad only ty rapid tochnical progress in thorma. and nuclear 
power production combinad with the maximum uso of hydraulic resources that 
nature is constantly replacing. Thea devolopmant of water powsr is anv o? 
the manifestations of tochnical progress in the nation's powar system and 
it nas a favorable influence on water conservation, ccology, and social 
conditions. 


- The developmental rato of water power depends on the current level 
of financing. A 57 percent incroase in this leval is anticipated during 
the Piveeyear plan and this will probably increaso tha hydroelectric povar 
output to GOO billion kilowatt-hours by tha yoar 2000. However, if tha cate 
of hydroslectric construction is close to the average capital investiant 
growth rate in the national economy (30-35 pozcant during tha fiveeysaz 
plan), this figure may ba larger. — 

The norms ond criteria of economic calculations greatly influcney 
the dovelopmont of this sector. The futura retention of understated data 
concerning fuel expenditures, hich profit norms (12 porcant on supplomane 
tary expenditures), and credit payments (8 porcent) will meodlessly iimit 
the construction of a number of maw hydroelectric powor stations (GES). 
Considerinc ths ineressed reductions in living labor (700~900 percent com= 
pared with TESs end the fuel basc) and tho calculations concerning accunu= 
lation norms which are no higher than those used abroad, the expandad use 


of hydraulic paver resources is economically justificd. 


Candidate of technical sciences 6. L, Baburin reportod on tha 
trends in the devoloonent of methods of substantiating thea efficiency of 
hydroelectric powar construction. Hydsoaloctric power is characterized by 
high labor productivity and variod national economic effects. Tha censtruc= 
tion and operation of GESs during the 1951-1968 period required $0 percent 
less labor expendituras than the replacemant of tha GES construstion prograa 
by a haat and clectric powar station construction progzen (E59 millien 
Manedays compared to 4.3 oillion manedays of a version oF w TES together 
with a fuel base). Tho living labor conservation factor vill play an impor 
tant role in the futura development of our nation's scononics.e 
An analysis of the officiancy of hydvoeloctric construction snows 
tha profitability of GES construction. iho GES profits far the 1956-19563 
poriod comprise 45 pescunt of the profits from tho operation of ali clsctric 
power stations while the GES production accounted far caly 18 ssrcont of 
tho total production. A TES carns 19 kopccks of profit pur rublo of pro-= 
duction whilo a GES oarns 73 kopecks, almost four timcs moro. All this is 
still not fully roflccstcd in economic conputation mathods. Thus, in tho 
future it will ba nocassary most of gll to focua atiuntion on tho calcusation 
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of livingelibor oxpanditurus, tho higher labor’ productivity of OSs come 
pacud to TES3, and the influcwce of hydraulic canstruction on a..1 naw 
regions and en the cost of lend used tor water resorvoirs, taling into con- 
siduration ths optimum uces of both land and water casourcos. 


A, Ge Yakooson ruposted on the sana topic and offered axaumplos to 
cenkaws Saat the anplomentatinn af a acthod of determining tha sconcmic 
officiawsy a? GéSs weuld woke it possible to repay construction cests ovoar 
longor parious, nct considering the fact that outside those periods the 
GiSo would sraoduce very inexpensive elsctzic powsr aver a period of years, 
The fase shat buiiding many ef tha largsst GESs snisils the pionssrdag 
dovclopment cf remote areas is not takon into considoration. It would 
be corvect to view this typo of expenditura includad in a GES's estimatod 
costs ss state expandituces raluted to tne ontirs complex of Putuce induse 
trial constructicna. 


The expandituras that aro actually not made by the buitdars but 
that ara autoiwatically included in tho state budget are incluced in ths 

GES cost estimates. Such expenses in the motor vehiclo transportation 
field aza twicu es high as tho expenditurcs actualiy borna by tins buidcors. 
The cifforenes butusen thaw is trensfarsce into tha buaget. Tha situcticn 
is similar for electric paver expondituscs. Vary inexcensive pover is 
protuesd artes t.0 commissioning of a prajactts first unit, but its casi 
is csiculatod aceseding to an increassd senedulo and tha differansa is 
transferred into tna budcst. In tha cases mantionsd there have bsan unnec~ 


‘essary expendituzes includsd in the estimates that have unjustifiabiy 


Gocraascd tho esnctructison efficiency. The elimination of such exsendituros 
freon GES concteuction cost estimates in dotermining thoir efficiency weulc 
facilitates ths creation of mors accurate pictures of capital investmant uss, 


Doctor of technics] sciences Y. M. Lyatkhor raportad on tha Gidro- 
proyokt eserations in tho arca o? soismic stability and structural dynamics, 
Tue troencs ares ouing developed: the first involves predicting ths intonsicy 
of? soisnic activity with ragara for a region's gepiogical stsucturs, tha 
mocuanical charactoristics o? materials, end tho in?flucnea of water rescre 
voizvs uncer construction. fac second trond is. tha building of madols and 
tis colevlation o? strosses ard strains on the structures during soiamic 
aclivitios. nis vas ontailes tha classification uf vuniens accersdiny to 
Goouiccicaletcctonis cand machusical indications thar make it pussibla to 
soicest similar grounadeiovenunt accoloragrams that offer tno First indica= 
tions of poasivie ccativity. Considering tho fact that this dses not allow 
a sufficiently orscciso evalubtion oY tho paranetors of asoismic activity, 
douvoaloosuat work has bogun on c likuly mothad of describing casthauales 
ang thals sonmscqucaces uccosding to data cemeerning thu region's cacup 
geolocical steuctuve taat has boon obtaincd by cooshysiesl astineds. This 
will make it pessivla te build ua a collection of possibly accolcrations, 
Spcids, or dispicccmants and cvaluate ona or another of tho coclvitcias! 
Pascmators. Still more raorvincd motheds of calculation and madoi utisaizo- 
tion aro boing dovelopod that aro imwadiatoly capondsnt on aa anaiysis oF 
wavu ection in fuundations and structuces. Tho coiculation of actual core 
dations of? structuzal behavior ars ravoaling lorgo reserves oY currying 
capacity and can offor substantial aconuomie bonorits. 


= 25 , 


Approved For Release 2004/10/12 : CIA-RDP85T00875R002000020012-1 -.. 


3. é ‘ 2 os 
Pian a Spe a, af “ost ine Phe ae - haces subd. tat as aL af A 6 


__manmenndrp proved For Release 2004/10/12: CIA-RDP85100875R0020000200 12 less 1 / 
Ze, ; 


| 
| 
| : 
| 
| 
| 


; ; : eh ta sack os eb am a 
SHEED ltt mresieene ian man nursed anwenas Lanne Avent spor nmerneetd ecard gree dsnereaneTeieite BOEREVSY OMNIA ‘ ae 
‘ 
i) 


_-- nga epproved- For Release-2004/40/12+ CLARDRESTOOS7ERI020G0020Gbiubeitiaetenn a 


e oe 
Important advances have bean noted in the area of investioeting 
and calculating the sotsmic Stability of damo mado of local matoriats 
and taking into consideration tho influence of interstitial liquid. “a 
Overall approach to the dynamic calculation of earthen dams is base; .7 
‘ the follcwing situations. 
A. A dam's stross condition is made up of a static and a dynamic 
compeanent. Tha first must bo obtained by calculating tho earth's strain 
and rheological characteristics and the second can be calculated and modsallec 
“a on the basis of equations that have bean linearized relative to a Btatically 
/ stressod condition. : 


* 8. The dynamic effect can creata momentary prelimiting or poste 
limiting (dopredeltnyya ili zapredol'nyys) states and, in addition, the 
remaining defcrmations are tha results of tho accumulated deformational 
flow during the postlimiting states. 


Tho overall task consists of @valuating the earthen dams! Finni 
deformations during the aiven uctivity. The possibility of reducing the 
water and gasesaturatcd material of sarthen dams to & monophnase elastic 
medium with generalized elestis and dissipative constants is a decisive 
factor. 


Doctor of technical sciencos N. A. Malyshchev outlined the dovelcs« 
went of amustic dom construction. Alluvial dams had been built on Lowland 
rivers only in the USSR until we used them on the Nile and Euphrates rivers; 
more such dams will be built in the future. The Simplest equipment will 


. be used to tild tham and will have to be reneued and developed along with 
the alluv.. - -echnology. 


Ia the area of dam construction. from local materials we are sxne= 
Bencing shortcomings in the special equipment used to transport ang plase 
the earth under constructionesite conditions. Howaver, not much rescacrcn 
is being cone on lsarning how the dams* cores will turn out whan they are 
built by using explosives for earth moving and we do not agree that such 


dams should be built. A program of research and design should be planned 
for both trends. -, 


‘Dredges are now bsing succassfully used to make =sxcavations in 
cohesive soils. In tho future the high-production, equiamcat for alluvium 
that we hava created and intreduced can be used to build dams from lesai 

, Materials by hydrauiic transportation of crushod materials such as linc 
stone. Uncer conditions such as ara found in the nortn when it is diffie 
Cult and expensive to work during the wintor it is pessible to construct 
large dams. This mothod must be cevoloped, researched, and then conridontly 
introduced, It is macessary to davelop dam designs for tho north that 
take into consideration the difficulty of outdoor work. ~ 5 

The highast of the dams that have. beon built (besides the Nusok 
dam that is uncer construction) are mada of concrote. In tho future thoy 
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will to widely used, but fer ihe prosent they must de deveionud further. 
The modern gravity dams have lost thoir simplicity because of thair satu- 
ration with various water-dssinege openings, the zoning (zonirovaniye) of 
cancrote, and tho new hich fresterusisting and other raquirchonts for 
concretu. The simplicity of this tyas of dam should be recovered and uso ' 
made of cheapor comunts and acmixtures as weil as coverings ta shield tha ~ 
coneste fro the cetivity of destructive fastors. The dams deareo of ‘ 
econory should be sought not so much in the reduction of cross-section or 
: fl docreasn in concrete volumes as in the use of the cheapest materials anc 
eS all production mothocs. 


\. 


We are still unsuccassful in building the most cconomical and i 
: advaniagaous exch dams that best exploit natural sonditions because of 
faulty ennineering-geolegical explorations. The incorrect evaluation of 
' ggologicai conditions at the start of the design phas. lator leeds to : 
changes in the type of dam and considerable cost increases, Ab present 
there ava no technical difficulties in building multiarch and counterror: 
dams; these types have proven themselves in Scandinavia. 


; In dam construction as a whole, it is necessary to increase ths 
qT level cf csunomic work, eliminate errors in selecting dam types, and master 
all tha aspects of pricing. For example, thare is no need to cuiid hich 
dams in arezs uhere tha flow is fully regulated as was proposes ror <ne 
Kurpsayskeya GiS 4U kilometers belou the Toktogul reservoir. under these 
q conditions, having lain out an overfall on two levels, it is pessicic to 
-cut zhe concrete voluma in half and lower the amount of transport work con- 
siderably. ficononmic requirements demand objective examinations of the con~ 


ditions at every water facility. ; i 


Candidate in technical sciences V. S. Panfilov noted that the mast 
important problems still incluce obtaining strong roc« sides ans foundations, 
ensuring monolithic cencrote plecemsnt, davaloping winterproof and curabic 
i concreto, voids in concrete caused by the rapid movement of water through 
it, the extant of soismic activity at the dams and adjacent rock mountains, 
limited bearing capacity, and tha charactaristics of structurai failura. 


: L. 0. Lentyayev exemined the problems of hydraulics and the hy?ro= 
dynamics of high-sressure watcr outicts and noted that the axisting Fiince 
tions for calculating the linking of races according to the system for 
ejecting the flow *rcm the outlot (tramalin) nozzle ara obviously ncces- 
sary in serious dce?initions inasmuch as tie data concerning fuilescalc 
observations do not confirm* the recommendations for calculating tha distance 
of cross=brace doficction (otbros strun) or for tho cegree of Flow widening. 

Ocfinite difficultios are prosant in calculations and tha lavoratory uetoc~ 

° mination of waturcourso erosion whilo the main difficulty lies in duilcing 
e@ model of a crumbling mountain of rock. 7 
Attention must bu focussed on the need to devolop functions Far 

tho quantitativo ovaluation of tho erosicn precoss that occurs .A coAjunce 

tion with cavitation, the scouring of watorcoursus, and tho intoraction a7 
structural olcemonts with tho flou. 
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tha innchanics of diffaruit tygus of rock will Facilitato the sura and alri-~ 
ciont dosiqn and construction af hich dams on rock foundations. Modern 

mothods of fiold and laboratery research and fullescale obsurvations of 

rock foundations, mathods of calculating tha strength and strasses in rock 
foundations and supports used for dams, culculations to decormine tne sta~ i ab 
bility of side slopes, and mothods of svaling large rifts have beon devalvce: " 
and put into practice. None tne less, thera are still many unresolved proa- | 


{ 
lems that require theoretical and experimental resocarcn. \ 


R. R, Tizdal' yaportod that our succosses in tho Field of stuuving | 
{ 


A report from the Lengidroproyekt fpoasibly Leningead Planning, 
Survaying, and Scientific Research Institute/ engineers that was road by 
N. Le ‘Triger noted our limited experience with tne prot.ams of hydraulic 
construction in parmafrost areas. Howaver, tho future construction of 
special-purpose hydroelectric power stations on tha nortne=n rivers will 
require the most serious preparation and the completion of many tasks that 
are presently baing studied very iittle. 


One important characteristic of some types of perinafrost is the 
presence of internal ica that has a great influancs on tho longe-term st 
of a foundation. Tha must profcund modificacians are requ:..red for the 
construction end cperation of cams and thoir resarvoirs uncer permarrast. 
conditions. Theso modifications are needed because of tne penetration of 
water into the warth end the large quantities of relative warmth that tie 
water carrios with it. In this regard an urgent need has erisan for the 
development of a method for the enginesring-geological investigation of 
these soils. 


The weakest link in the construction of dams from local matesials 
in permafrost areas is connecting them with the foundation, banks, and 
conerete structures. One of tha reasons for the damage to many dams is the 
filtration arising in the zones whare the dam abuts the barks. 


The inability to allow for the deterioration of old permafrost in 
the zone wnere the dems and resarvoirs come into contact with it makes tne 
design work very difficult. In rock-fill dams there have been cases when 
ice has formed in ths downestream section causing a dangerous neaving con= 
dition there and a docrease in strength. 


Many difficulties have been encountered in the ccrstruction oF 
water outlets that are unsatisfactorily omployed on tho construction of dams 
because of the unknown arfecits of the warm water on the permafrost unere 
thesy tuo factors conc into contact, One satisfactory solution is toa con- 
struction of wator outlets on piling with breastworks (pazuxhi) toa coal the 
foundation which mekos it possible to increase the foundation's resistanca 
to filtration end deterioration. 


- 


Tho dosigns for permafrost areas must copo with the problom of 
building antifiltration barriors in the soils subject to filtration. & 
complox situation duvolops when frozen and thawed areas como into contact 


-6- — 2 


Approved For Release 2004/10/12 : CIA-RDP85T00875R00200002001 2-1 


ey " 1s pare i i my y c 
RL RET ee abe ee end ok BCE GEN EN ye UR RR ef rier aie Pi ths ins at Bn ° 
: ; " bee alate Dee cae a eS DE ie eee be 

Y is seis ean 


Approved For Release 2004/10/12 : CIA-RDP85T00875R002000020012-1 : 


pe cet ARERR AD A 208 00 NE torte BA eas. = rt hanes Nite Po Aan RSET hat a deetaAa cian (intial Bata 


A Ae =e 8 - ane me 


bturicd, Ia addition, mnacuros have not boon developed that can warn or 


the cucw or soruun material's loos of plasticity whun subjuctod to bolow- 
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The task of creating the basic cquipment necded to instal. and i: 
construct machines that will fuaction dapandably at very low temperatures i 
is esprcially important. “ 


The orobloems of work organization and preduction are decisively 
important for further construction progress under tha savere conditions of 
the north and in the permafrost regions. 


Mm. Fe Krasiltnikov reported on the trends in developing uatsr= 
power equipment for GESs and pumped storage electric power plants (Gags). 
Tha following trends are, ta be found both in tha USSR and abroad in tha 
area of hydraulic machina buildings highor unit capacities, the aopesrance 
of high-speed tydraulic turbines in the fieid of highs? prassure Neaus, : 
tha optimization of the eaulament's power and cavitation Qualities, tha use ; 
of nou types of hydraulic units (reversibla, capsule, with diagonal turbines, 
with high=voltags generators, and others), Guality improvament, and increased 
dependabiiity and operating life for hydraulic units. 


A comparison of modern hydraulic machine buiiding in the USSR and ; 
gorcac raveals that cur nation produces vaciable~pitcs and Francisetypa 
surbines with the lazgast dimensions and highest individual capecivies. 
However, we lag bohnind tha best foreign firms in maximum pressure heads for 
all types of turbinas, in quality somotimes, in procecsing finished and 
production procision, and in the efficiency=factor level of variable-pitch 
and Francisetype turbines. 


Work has begun in the USSR on the creation of diagonal vazrizable- 
pitch hydraulic turbinos and our spocialists have cutstrigped foreign 
rosearchers in ceveloping models. wWe also have practically no exseniance 
in the daveiopmant and production of large reversibla hydraulic macninas. 


ae Qur machine builders face two main tasks. Tha first involves 
highor quality, increasing the doponcability and lowesing the procuciion 
costs of water-powcr and olottrical-cngineering oquipicat., ana expending 
unit dolivavies. ‘the second consists of cruating and introducing neu types 
of equipment, high-pressure gatos, and eicctrical-cng:nssring ana mecnani~ 
cal cquipment for the severe northorn conditions and ureas of consiceravle 


suismic activity. 


Ke Ke Kuz*min prosencad a report on tho development of grousiag 
and dasiqn decisions for GESs. Im our tution, as abruad, hydraulics saucr 
stations are quite often combinod with watureoutlot s.ructuras. Scginning 
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in the 1940s, tho separate groups of channolizocd (ruslevyve) ClSs ware 
almost complotoly based on domastic construction practice. This is uxplainad 
by tho fact that these CeSs woro built on large rivors whove a very long 
spillway front would have led to high hydraulic unit costs. Moraover, two 
tynes of comtinations wore du?inads with prassuroshaad water outlets and 

with spilluays. The use of the fisst cype facilitated a ducrease of uu to 

30 porcent in tho spillway front aad this ?iqure incroasod to 50 percent: 

with the second. A GES built on, or adjacent to, a dam in a narrow canyon 
could gat rid of the exhaust water expadiently by routing it threugh the 

roof of the machinery building. 


Ns, 


The axpediency of combined groupings when used in conjunction with 
draw-off facilities with short draw-offs (like tha Aswan design) has alsu 
been confirmed. Jesides this, the broad application of unsearground GESs 
in conjunction with high dams should be recommended for the further serince 
ment of grouaings. The Same can oe said for the construction of tha forks 
for the mixing structures? pipes inside the mountain, thus exploiting the 
effect of rock's elastic scsistanse; the use co? rivarbank ixing groups 
with fosder tunnels for pressuse heads ranging from 40680 meters; the usa 
of Perrocencrote spiral cosmbess with Teshapec cross sections up to ths 
Calculated pressures of 7100-120 meters and with round spirais in the mixing \ 
assembly for large-capacity units uith high pressure heads; and the othe: 
decisions that facilitate the more complete utilization of structural 
volumes and materials. 


0. I. Zeyegofer told of the recently=begun construction of spiral 
‘ chambers made up of composite ferroconcrete structures. These structurcs 
cd offer the only possibilicy of overcoming tha exceptional technical diffi 
culties encountered in developing a complotely-mstal spiral for large units 
with high pressura heacs. The introduction of a convolutec rod-shaped shell 
reinforced with a surrounding coating of. concrete holped to resolve this 
problem, This design has beon used for the spiral chambers of the Charvak 
and Nurek GESs and was developed over many years of sciontific research 
and design work. 


Ya. N. Vetukhnovskiy presented a report concerning the mechanical 
equipment used for hycraulic units that Grew attention to ths efforts that 
have been dirceted towazd lowarina costs and increasing defandability. The 
construction of sttucturss on large rivers has requized *.2 creation of 
Speciclesizea gates. For example, a gate with a 110ematce> opening anc wo 
gate mechanisus with lifting capacities of 900 tons each is t2ing instcilad 

. at tho Volga celta and a sagiunied gate 40 meters wide with a height of 14 
meters is in use at the Vilyuysk GES. Such yates being designed feature 
@ yieid-point safety factor cf 1.50 in the USSa, 1.82 in the USA, and 2.00 
in the FRG. 


Ya have built gates for cn outlet of 25 square moters and a jros= 
‘ sure hoad of 99 meters (krasnoyarsk), 30 square maters end an 85=meter 
pressure haad (Charvak), a gate with an area of 30 squaro maters is beinn 
installed for a prossure head of 110 maters (Nurck), and a gata of 26 squara 
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movers 45 being cucigned for vy 220-muter pressure hoad (Inguri river). Sow 
tynou of closure ugpomblias hava boon crouted for pracsure thuads up to 260 
muLotue 


In are cing the mochanical equiprent for high pressure heads tie 
probicms o? coriosicn and cavitation bocone especially jinportanse Tho plants 
procs. thia now eduipment must have everything needed for tho nrecision 
macnicanc. saiding, 2nd annealing of the larga sections. at thea same eine 

it is necessary to adjust the output of sneet anc section-shaped rolled 

steoi uch a high yield point that has been wolded ef ficiantly and is able 

to function at temporatures ranging down to ~60°C. 


Ve Fe Balakizev's speech noted that the results of thooretical 
and fuliesiza cesearch into tne stability of capsule hydraulic units have 
confirmed the presznce ov sufficient stability and tn3 pessibility of sarely 
installing then in G&S. The boginning of cxperimontaleindustrial operasses! 
of an experimental high=-voltags gonorator at the Skhodnya GES must be con~ 
sidered a great achievement because it has parmittod us to procecd toward 
the technical dusion of a 403,000 kilowatt, 465 kilovolt generator for the 
Dnepro~GES-11. Work is proceeding on the desisn of 220 kilovolt ganerators. 


Special attention should Lé focussed on the provlems involvad in 

the further optimazation of automatic oparetion and contrel systems for GESSe 
The number of operational and administrative personnel at GESs is sbill 
extremoly large. The optimization of a control systom for GESs must be 
accomplished by devaloping automatic control systems (ASU). A similiar 
experimental ASU is already being created at the ¥iev GESGAES and the 

Kanev GES. The U1-NKh computer has been used &S the besis for tho compicte 
control and regulation systen racently introduced at *he Yotkinsk GES. 

There are plans to chanoe over to semiconductor units in the automation of 
GiSs because of tho contactless logic elements that can replace the olccr 


relay-contact elements. 


Le 8. Sheynman roported on future trends in the design of ywatere 
and prossure-accumulator installations. Considering tha ineroased inequai= 
ity betwean electric load curves and the simultancous decrease in capacity 
flexibility on tho part of power-system equipment, the near future will sce 
tha capacity of the watereaccunmulator power stations in the Euresean Aare 
of tha USSR increased to 40 million kilowatts. In addition, savings wili 
amount to 500, 000-660, 000 tons of comparison fuel per 1 million kilowatts 
of the GAESs' designed capacity. The roport listed the mathods employed 
to’store electric powar s hydraulic mathod at the usual type of GAES and ‘ 
thosa vith subsurface reservoirs and pnaumatic at oas-turbine or oir- : 
tusbine installations. Various details of these systoms are currently 


\ 
being studied. “he usual typa of GAES requires improved groupins snd dusinn i 


decisions, aquiphiant, and construction metheds.e TNO CAESs with underground 
-poservoirs require tha devolopmont of construction oquipment and the cone 

plotion of careful research and dosign worke In regard to the cirestoring SE 
installations that accumulate the compressad air necdod for tna ooeration 
of gas and turbine installations, Line diagrams muct bo drown uP and basic 
dovelopmontal trends defined. 


e e: 
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Moro work must be dono to increase tho capacities of inmdividuai 

units; incresso the presseire heads of reversible units to 6U0 materss; and ' 
uso GES rusorvoirs, TiS /iinormal cicctric powor stations Cooling pons, : 
and natural bocivs of water for GacS basins. Additional efforts are needed : 
in providing conditions fer the instaliation of reversible units at tho 

GES3 Suing cusigned with high pressure heads, Craating GAESs with undcre: | 
ground roservoirs, and coveloping research efforts at the operational i 
water-accumulatoy power stations. 


!, 

fo In tho field of coveloping air-accumulator installations it is r 
¢ Necessary to roquilate the work, include it among the most important projects 
of the State Committee for Sciences end Technology, secura the naeded finan 

cing, and attract the necessary plants and sciontificeresearch organizationse 


R. I. Sobrov read T, P. Dotsenko's report on the very efficient 
application of combined layouts at tha large bodics of water associated 
with GESs and TESs and offered examples of those successful combinations. | 
The combining at one place or nearby placos of GRESs /stato_regional clec+ | 
tric power station/ and AESs /nuclear electric power plants/ with GESs and 

GAESs in ordsar to combines their use of water fecilitatas tha simultanzous 
use, relative to soma functions, of a mumber of important and expensive 
structures (for example, the reservoir of a GAES can be alse used as ¢: \. 
cooling-pond). Such un arrangement also mekes possible sunstantial savians 


| 
| 
| 


I. I. Vaysblat reported on the progress in concrote operations. 
There are plans to pleca approximately 50 million cubic meters of concrete 
for hydraulic installations. . 


i 
{ 
} 


{ 
! 


The progress in conerete work is divided into two stacses. The 
first stage involves tho cevolopment and implementation of the already. 
available progressiva cecisions for concrete projects (the Toktogui, Chics 
keyskaya, and Ust*=Tlimsk G&Ss) in cooperation with the approssciate concrete | 


| 
| 
| 


Plants in ordc> to achieve a productivity level aporoachine that of sin 
conczete plants in the UsA. Also of concurn azo tho cont. nuguseconraté 
concrete plants undar construction at tna Inguri and Sayanskaya GESs3 
replecing of tha asn-oearing part of cament; the industrial creation eng 
-procuction of special transport systems <= concrete=curzying motor tsucns 
' of varicus capscitics; the broad introduction of a coasletoly mecshanizeos 
Toktogul-meiicd o7 Layesed concreto placement and cuvlic-crane cansteuction 
syscem tnat fucilitatss tha placonmant of 487 cubic meteors of conerets pes 
A ‘hour each day; cantilaves (konsol'nyya) and reinforesd metal and voods 
~N . metal forms; tho Toktcgul, Chirkeyskaya, and Inguri methods of intraolocx 


be Sa work organization; and othors. | 


The socond stago involvos tha furthor optimized mochanizatien oF 
concrete oporstionss the resolution of probloms oncounturod in furtnur 
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productivity incrzoaucas at conssote cperations, tho shortening of transport 
linos, thn simplification of construction dusiqns, tha subdivision of iarga 
concrotu operations, and others; tho furthor rofinanent of transportation 
fucilition and. on this basis, increasing cencruts transportation distances 
without lussos of th» concratats quality; ths creation and introduction of 
Mow Construction mothods, including sonstant—flew methods; now self-= 
gunposting forms made of now matericls; new methods of mechanizing intra 
block operations; tho creation of new machines and mechanisms for concrete 


works and 30 One 


‘Ae Ge Oskolkev reported on work in the field of increxesing the 
erficioncy of materials for hydrotechnical construction, te are presently 
qaining broad cepasities in tho production of hydrotechnaical concretes of 
the requizcc quality. Now varieties of conersta have appeared such as 
poured ceners:es (inducing low-cement coreretes uith ashebearing admixzures), 
lowegravel cuncretes, and concrotes with controllible hardening periods. 

Tha manemads large acgreqate Karamlit has baen cruated from the burning of 
clay and permits considerable cacreases in the amount of cement ussd in 
highestrangtn concrete with a volumetric woight mengens up to 2.3 tons cer 
cubic mater. e 


The fulfilmant of tho requirements for hydrotechnical concrete. 
including concretes for high dams, is impossible without quality contzrois 
at all the stages o7 production, placing, and curing, up to the time when 
tne structure is subjected to operational loads. 


The use of nolymeric materials in hydrotechnical construction <s 
particularly interesting. It is used for water and heat insulation cursoses, 
es an anticavitation and anticorrosion protective layer, and as elements 


in such things as antifiltretion devices end seals for strain joints. if 


they are to be more widely uscd, polymeric materials must be more actively 
employed in dasians and their economic efficicney cvaiuates, the moras must 
be developed and created that will lead to tha mechanization of oporations 


with the help of specialized organizations, and tho most acceptablo selec= 


tion of polymoric matorials must be furnished to the industrial enterprises. 


Candidate of technics? scionces V. I. Vutsel' reported on the 
scientific research work concorning tha construction of dams from local 
materials. Dams mado of local materiais constituts SQ percant of all tha 
dams in the wor)d and the highsst ono under construction is the 300-meter 
Nurek dam. The designing of many important earthen dams has posed a rumber 
of complax now probloms in Gonjunction with the introduction of new typos 
of laboratory and fiold investigations of soil ani stone materials under 
high pressures. Tinis has required the creation oF new oquipment. 


In carrying out tho scientific resasarch work the main tronds in 


‘4te furthor develoamont were dotorminad and formulated, Those include tho 


following. 


A. Tho fulfilmont of qoneral uxporimontal research for tho cavclon- 
mant of basic methods of determining tho stability charactoristics of 
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materials used in latoral pricing. This io neodnd to corrolata the rosults 
of subjective motheds omplaying a varioty of laboratory oquipmont. 


D, Tho comploation of laberatory and ficld work in ordor to evolu» 
cto objoctivoly tho di?faring rasultn produced by tha matnodu of conputing 
dam sidc-glopo stability. In addition, tho dovalopmont of mathodic.”. dircce 
tions and programs for computers 49 also neadod. 


C. Tho developmant of researsh nmotheds for the stress states, dis- 
tortions, and formation of fissures in earthen dams and the core of stonc- 
sorth dams with rogacd for thoir spatial functions and the variability of 
tha materials! mechenical charactoristics, the consolidation processes, 
and the creep in constructing high dams. ; , 


0. Oovolopmant of a method of predicting settlement of a dam's 
crown during seismic activity when sonarate lateral sections may be shifted 
to more stable positions without a great decrease in tha dam's operationai 


qualities. | 


E. The devalopmant and creation of a fleet of special machincs 
for the construction of high dams from local materials in mountainous arcos 
‘peesuse the lack of these machinus strongly effects tha rates and quaiity . 
of the dams being built. 2 
al 
ruce 
rt 


o= 


V. G. Lebedev told about the basic trends of sciantificetochric 
progress in the design and construction of underground hydrotechnical st 
tures and noted tha constantiy-growing volume of underereound work in yc 
technical construction. An analysis of general inforracion concerning 
advanced underground work experience and future scientific endeavors in 
this field has made it possibla to dotermine the basic trends of scientific= 
technical progress in underground hydrotachnical construction. 


The first trend is tho optimization of tha traditional blastholio 


method of undexqround excavation and the construction of regular coneroce 


or ferroconcrete structures, areas having large untapsad potentials. In 
the first phase of optimizing this capability by developing the techaclocy's 
optimum parameters and increasing construstion’s ozganizational level, cwne 


speed of 
expenditures can 


tion can be cut 15-20 parcance Hs) 
excavating hydrotecnnical tunnels can ba increased 150-260 meters per aonth 
S 


with decraasas of 25-35 percent in labor expenditures and operational cos 
ovel and rango of mechanization by creating | 
[ 


- 
i. 

o 

we 


“as a result of raising «Ao le 
and introducing more advancod equipment, 


The socond trend of scientific-tuchnical progress is the ravision 
and introduction of new tunnol-oxcavation tochnolosy oy using the comsinc : 
method (without blasthole drilling) with complote mechanization of ail the { 
processes. At present two typos of tunnol compinns ara baing crratca ; 
according to Gicroproyckt's tochnicalenconomic requircmants., The first : 
featuros working parts with a saloctive action for excavating tunnels with 
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Croso nections of 140’ squass mutery ta rock with o canprosscion branking 
noint up to 800 ktiograms por oquage centimalors., The gsacont nos a cuiiving 
asoonbly for axcavating round bunncde with o Grose suction of 22—$0 squar 
Motors in rock wlth « comaseuision becaking point ua to 1,200 Kidograms pur 
square centimeter. Tha introdustion of ths neu toshrology and combines 
will auica t& Dagssible to uxcavain hyurotechnical tumols at sneads up to 
S0U-Si j maters of finished turancl pos nenche Moreover, labor wexpundivurcs 
will be cuc in half and costs will ccercese one-third. 


The third trend of selentific~technical prodress must be considered 
the scicntitte resosereh and exporincntal vosk on now ways of removing roc! 
withous sx, . sivas or machanzeai force. The longuaterange ssnemes For this 
applicucion smuncdsrground hydrateshn.cal censtrustisn involys an ultrathion 
frequency mathnd tinat employs an altcrnatine Superhicin frequensy magnotic 
field tnrat acts on tha tock; the othsr mathod uses tho boem ci a laser. 


G. N. Trettyakov prassated en interesting report on ways of lowar~ 
ing the costs of osrtherock operations. In the report he reminded us that 
the rock excavation veluma fer ose hydrotechnical construction projeat in 
mountaincus regions may zany> between 2=5 midiion cubie meters and the 
operation may continua for %3 ynars. ‘tino past decade was chusenterized 
by the growth of the total volume of rock excavation along witi simultsncoug 
cost insreases. ficreover, the produstion-volums growth rates are oute 
stripping tha cevslopmant rate of the macninary needed for reck oxcavaticn. 
espscially in mountainous areas. The currently=-used drilis, loaders, and 


transporters do not meet tho Sequircments of rock excavation opsrations in 


the construction of hydrotechnical structures in mountainous ragions. 


A number of progressive methods have boen introduced into rock 


' excavation operations during recent years. Thay are intanded to lower costs 


and raise the quality of operations such as peeliminery contour blastinc, 
directed blasting, and uthers,. 

Cost dacreases, labor productivity inercasss, and shorter rock 
excavation periods at hydrotechnical Projects can be achieved suring the 
Ninth Fiva-Year Plan by means ef tno Polliowing basic mathcds: optimization 
of production-vork design and work organizations equiaping rosk exeavailan 
projects with new and modern equipment to accomplish the basic tasks of 
drilling, leading, and transpartings sad applying tno construction porns 
and regulations in conformance with tha actuol indicators achieved at leade 
ing projects. 

The inplomontation o? the stated msasuras concerning sraliminary 
evaluations can lowor rock excavation costs 25-30 parcent and isbor 
expundituces up to SO porcent. 


V. Ya. Shaytanov told of work in tha field of optinizing the ornqane 
ization of tha preparatory period which occupios up to 30 percunt of the 
total construction psriod. fiuthads heave rocantly boun forinuiaced conceraing 
tho shortoning of construction poriods and tha loworing of the propsratecy 
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onorational costs involved in such things as tho intiustrialization of a 
projoct's production basa and tho nrvetion af temporary ducllings. Other 
muthoda involve tho furthor davelopmant of building industry bases, the 
improvonont o? tho consteuction ocyanizations! orqanizationz. otructuro, 


and an incroaso in tac level of trust spocialization. 


1. S. Zavalishin showed that tho most important wey of lowering 


construction cocts, shorioning construction periods, and ticsoasing work 


quality is the further specialization of construction organizations anu 
ormed by contractors. 4 


the constant axpansion o? the share of work per? 
new type of? contracting organization must be croated that will be able <o 
perform all tho work in its svocialization with its own resources and using 
its oun intesrayun besas and ‘inldetypa maintenance facilitios. A graduaL 
changoover ta contract mathods is becoming complotealy natural as a result 
of the considerable progress in construction teshnelosy and the real pos- 
sibility of creating a mobile construction entity and surficiant high= 
quality housing that can be easily assembled end disassompied. It is 


necessary to display initiative in do 

tion on a contract basis. fMareover, the nomenclaturs of tho contracting 
organizations must be determined along with thoiz structures, scope of 
operations, invesrzayen base lccations, end tho siza of the portable opos- 
ations equipment. 


The following scientists from higher educational institutions 
and scientificeresearcn institutes took part in discussing tha reports and 
made very interesting sugsgestionss doctors of technical sciences and pre- 
Possore Fe Fe Guoin, Ve Se Eristov, N. N. Maslov, Ne Pe Rozanov, Ke Ae 
Mal'tsovs Gideoproyskt and specia 
S, Ne Popchenke, I. Ae Terman, Me Ae Bocomol'nyy, Or. Zhepenev, Ve Me 
Degtyarcv, Ve Me Kondrattyav, 8. Me Shkundin, Ae N. TareOganesyan, DO. 0. 
Sapogin, Ze Ge Yasnchanko, L. Ge 
A, ig Lipkind, I. Yee Loriov, le Pe Surgevev, Se Ve Tolkachnik, Yue Y@« 


— Chumichev, Ne P. Vatyakov, and otharse 


| 
‘| 
nat 
! 
| 


veloping a systom for putting constcuce 


lized organization workers P. A. Pshenitsyn, 


Zhdanov, ‘Ve Ie Stankevich, As Ne Mordovina, 
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ELECTRIC POWER AND RELATED EQUIPMENT 


upc 620.91:621,1:061.6:061.75 


CONTRIBUTION OF THE TEPLOELEKTROPROYEKT INSTITUTE OF USSR POWER ENGINEERING 
——— LT reanesm—ennem: 


Moscow ELEKTRICHESKIYE STANTSII No 4, 1974 pp 2-8 


{Article by I. A. Alekseyev, director of Teploelektroproyekt Institute, and 
N. L. Oyvin, chief specialist of Teploelektroproyekt Institute] 


The development of electric power engineering in the Soviet Union is insep- 
arably linked with V. I, Lenin's name. On his initiative, the first state 
plan for the electrificatio. of the country «= GOELRO == was developed in 
1920. The GOELRO plan was statewide, It provided not only for construction 
of electric power plants and networks, but also for the development of the 
entire national economy of the country on the most perfect technical basis 
ee electrification, In this connection, V, I, Lenin called the GOELRO plan 
the second party program, 


Under the guidance of the Communist Party of the Soviet Union, the people ma- 
terfalized this plan ahead of schedule by 1931 Much credit in the success= 
ful fulfillment of the GOELRO plun belongs to the Soviet designers who pree 
pared the plans for the first projects of the Soviet power engineering: 
Shatura, Kashira, Nizhniy Novgorod, Shterovka, Ivanovo, Kizel, and other 
electric power plants. ‘ 


On 18 April 1924, a subdivision was created within the Main Administration 
of che Electrotechnical Industry (Glavelektro at VSNkh (All-Russian Council 
of the National Economy]) for designing thermal electric power plants which 
&rew into the All-Union State Institute for Designing Thermal and Atomic 
Electric Plants and Electric and Thermal Networks == the Teploclektroproyekt 
Institute, « 


At the present time Teploelektroproyekt has 12 branches: cor'kiy, Kiev, 
Leningrad, L'vov, Moscow, Novosibirsk, Riga, Rostov, Central Asiatic, Tomsk, 
Ural, and Kharkov, 


The Teploe lektroproyekt Institute develops probleme of long-range deve lop- 
ment of power engincering in the country and technical specifications for 
the construction of thermal and atomic electrical power plants, thermal nete 
Works, clectric power Cransmission lines, and substations. 
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Since 1962, the designing of power systems and electric power transmission 
lines has been done by Energoset'proyekt [All-Union State Planning, Survey= 
ing and Scientific Research Institute of Power Systems and Electric Power 
Networks} which was created on the basis of subdivisions yielded by Teplo- 
elektroproyekt and Gidroenergoproyckt {expansion unknown]. 
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Arbitrarily it is possible to outline the following scages in the develop- 

ment of the designing of thermal electric power plants and, consequently, 

the stages of the development of technical solutions by the Teploclcktropro- 
f yekt Institute, 


The first stage -- the designing of electric power plants which were con- 
structed by GOELRO plans mainly by using imported equipment. 


The second stage -- the prewar stage characterized by the use of domestic 
_ series equipment, which made it possible to search for original solutions 
for the firse standard designs of electric power plants. 


During the war years Teploclektroproyekt performed extensive work connected 
with the relocation of our power engineering structures to the eastern re- 
gtons of the country and with the restoration of electric power plants and 
power transmission lines in liberated regions. ; 


The third stage (after the Great Patriotic War) is characterized by a 
wide use of repeated designs and a transition to standard designing with the 
use of cross connections between units for main steam and water pipelines. 


ord The fourth stage is connected with the changeover of TES [thermal electric 
power plants] tc an industrial basis and is characterized by the use of 
block diagrams for their technological equipment aad standardized construc- 
tion units of precast concrete. ‘ ; 
Under the conditions of fuel shortage and devastation, V. I. Lenin gave his 
particular attention to the necessity of using the low-quality local fueis. 
This complex problem was successfully solved by the Soviet engineers in . 

spite of the fact that they had no previous experience in chis matter. 

Soviet power.engineers developed methods for burning at least 60 varietics 

of fuel, including shale, brown coal from newly discovered fields, and wastes 
of coal processing, which was reflected in the designs by TEP {[Teploelektro- 
proyek:]. 


Until 1941, electric power plants were designed chiefly for hurring low-grade 
fuels, including peat, Moscow and Kizel area coals, and anthracite dust. 


From the first days of the implementation of the electrification plan, all 
equipment had to be purchased abroad, Sovict power engincers and, primarily, 
the designers, made a thorough study of foreign experience and ensured the 


3 “a designing and construction of thermal electric power plants at a high engin- 
a eering level corresponding to the latest achievements of world science and 
F: technology. 


Approved For Release 2004/10/12 : CIA-RDP85T00875R00200002001 2-1 


Cseete tee adte nat eR in aed pdiatg an 


Vi 
eats ‘ Ps Hess tit MeN Na ab 
ETS de Ape ee Ee can aaa 2 aad ne 


In the thirties, a new branch of industry was created in cooperation with 
machine-builders which became an important step in the development of the 
technical progress in power engineering. Teploelektroproyekt, by whose ene 
gineering assignients the country's machineebuilders have been creating power 
enginccring equipment for thermal electric power plants, plays an important 
role in the solving of this problem, 


In 1926, almost all boilers produced steam at a pressure of up to 18 kg=force/ 
em2; in 1935, the basic parameters were 30-35 kg-force/cm2, 400-425 degrecs 

C. After 1945, the boilereand-turbine industry switched to manufacturing 
high-pressure equipment for steam parameters in turbines of 90 kgeforce/cin2 
and 500 degrees C, ‘The changing to these parameters ensured an economy of 

15 percent for the electric power plants, For these stcam parameters, which 
remained as basic in power engineering for 13 years, the institute developed 
seven standard designs o. the main structures of electric power plants in 
1952-1954, 


As of 1959, new steam parameters were adopted for series equipment of large 
thernal electric power plants: 


130 kg-force/cem2, 565/565 degrees C (with steam resuperheating) for turbines 
of 150 and 200 Mw installed in KES [expansion unknown]. Changeover to these 


‘steam parameters made it possible to increase economy of TES by 10-12 percent; 


130 kg-force/em2, 565 decrees C (without resuperheatiug) for district heating 
systen turbines installed at TETs [heat and electric power plants] of 25 and 
50 Mw with steam bleeding and counterpressure, and then 100 and 135 Mw, 


In 1956-1958, standard designs were developed for main structures of GRES- 
1200 [state regional electric power plants-1200] with turbines of 160 and 
200 Mw and TETs~350 with turbines of 50 and 100 Mw for the above-mentioned 


‘steam parameters. 


The standard design of condensation electric power plants envisaged a change- 
over to 1 block diagram without steam and feed water cross connection and a 
transverse arrangement of turbines in the engine room, Conercte was used 
widely and structural designs were standardized, which made it possible to 
work out a catalog of reinforced concrete products. standard designs for 
main structures. of GRES-1200 and TETs~350 have been used at miny electric 
power plants, , 


Tn 1958, in accordance with the engineering specifications of Tcploelektro- 

proyckt, Soviet plants started manufacturing units of 300 Mw for steam para- 
meters of 240 ky-force/em? and 560/565 dey rees C with steam resuperheatins). 
The changeover to these parameters from 130 kg-£orce/em2 and 560/565 degrees 
C lowered the specific fucl consumption by 4 percent, 


For maximum industrialization of the construction of such units by using stan- 
dardized reinforced concrete components produced by plants, a universal 
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standard design with several modifications was developed, This made it pute 
Sible to use it for constructing KES and TETs operating on vartous types of 
fuel and the power of turbine units and boilers with parameters of 249 {j. : 
- force/cm2, 560/565 degrees C and 130 kg-force/cem2, 560/565 degrees C. This 
universal design was used for constructing 28 main structures of clectric 
power plants, 


In 1967-1968, a standard design "67-68" was developed instead of the univer- 
sal design. 


In the standard design "67-68," particular attention was given to improving 
the operational conditions of units of 200 and 300 Mw working on coal dust 
on gas and oil fuels, further industrialization, reducing the amount of lab 
in construction, as well as improving the technical and economic indexes, 


and 
or 


So far, 29 condensation electric power stations and steam electric stations "| 
have been built. or are under construction by the design "67-68." This mod« y 
ernized design provides for the idea of the organization of rapid construc- 
tion which was proposed by the USSR Minenergo [Ministry of Power and Electri- 
fication], \ 
For example, the first power unit of the Ladyzhin GRES was 

in 1970 and the remaining five in 1971, Thus, the construction ot the GRES 

of 1800 Mw was completed in 48 months since the beginning of construction, 

that is, 16 months Sooner than the standard deadline, 


put into operation 


Further improvement of the technology of construction units as well as of 
the technology of construction jobs made it possible to complete th. first 
section of the Zaporozh'ye GRES (4 units of 300 Mw each) in record time <-« 
in 32 months, that is, 15 months sooner than the standard deadline, or 5 
months sooner than the 4 units of 300 Mw each at the Ladyzhin GRES, 

Units of 300 Mw for Supercritical stcam parameters have been introduced 
widely, The first 300 Mw units wore put into operation in 1963, and by 
1 January 1974 there were 116 such power units in operation, 


The economics of thermal el 


ectric power plants is determined by the indexes 
of such units, , 


The next step in the development of Sovict heateand=power engineering was : 
the trarsition to power units of 500 and 800 Mw. The institute developed n 
designs for TES for such units, In 1967, these designs were used for the 
first power units of 50U Mw at the Nazarovo GRES on brown coals and 800 My 
with a twineshaft turbine at Slavyanskaya GRES on ASh (anthracite dust], 
and in 1971, experimental operation was started with a close=coupled power 
unit of 800 Mw with two boilers and steam parameters of 240 ke-foree/cm2, 
560/565 degrees C at the same Slavyanskaya GRES. At the Troitskaya GRES, 

a unit of 500 Mw with a Single-hull boiler on Ekibastuz coal was installed, 


4 ca: 


. 
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The institute, in cooperation with the plants, has started work on improvins, 
the desipins for units of 500 and 800 Mw with close-coupled assemblies, single} 
hull boilers, large-size auxiliary equipment, and smaller amounts of piping ; 
and fittings. 


The fundamental improvements of unit plants have two basic solutions: change- 
over from double blocks to monoblocks and enlargement of the auxiliary equip- 
ment of the blocks, 


{ Installation of monoblocks instead of double blocks simplifies their opera= 
tion, reduces the number of operational and maintenance personnel, and re= | 
quires considerably less pipeline fittings. 


Large auxiliary equipment makes the overall dimensions of the blocks smaller ; | 
and requires less capital investments as well as reduces the cost of opera- ' 
tion, ‘ 


The technologically advanced solutions include the changeover to gastight 
designs of boilers with coal dust and gas-cil fuels, and to pressure-charged | 
boilers on gas-oil fucl, The use of pressure charging reduces the expendi« 
ture of electric euergy on the operation of the boilers by 0.4 percent due 

to the elimination of exhaust fans, simplifies the operation of the boiler 

unit, its protection and automation, inclucing fuel control, and simplifies 

the configuration of gas ducts, Creating cependable pressure«charged boiler 
units is one of the most important and difficult problems of the boilerebuilc- | 
ing industry, Its difficulty is the developing of an absolutely gastight . 
: a combustion chamber and the entire tract of the boiler unit, 


Technical specifications of the main and auxiliary equipment for these units i) 
were developed by Teploelekrtoproyekt. 


Tn connection with the planned wide introduction of 500 and 800 Nw monoblocks 
and the changeover of the plants to the manufacturing of larger equipmant by is 
the specifications of the institute, it became necessary to develop new de- 
Signs which would take into consideration the prospects of using the new 
equipment, In 1968, the institute started developing a technical and econ- 
omic report on GRES with 500 Mw units Operating on Ekibastuz coal which was 
completed in 1969, 


In 1970, a technical and ecoromic report (TER) was published on GRES with 
800 Mw units and single-hull boilers operating on gas~-oil fuels, 


In 1970-1973, on the basis of TER, Teploelektroproyckt developed designs of 
tSeoll KES with 800 Mw units for the Zaporozh'ye, Uglegorsk, Karmana, and 
Ryazan" GRES, . 


. At the present time, the plants working on the technical specifications of 
Teploe lect roproyekt are designing a boiler for a 500 Mw unit for the conplex 
of electric power plants working on Ekibastuz coal,. 
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TER shows technical and. economic expediency of building a group of Cour elec 
tric power plants on tie basis of the Ekibastuz coal field 4,000 Mw cach, 


that is 8 x 500 hv, 


The development of the power industry in Siberia is a particularly large 
scale project, 


The construction of the Kansko-Achinsk Fuel wi Power Base is considered 

to be of statewide significance. The huge resources of inexpensive Kansko- 
Achinsk coals make it possible to consider them not only as an econonical 
fuel for satisfying the needs of Siberia, but also as a lower grade coal for 
the country as a whole. Mowever, KanskoeAchinsk coals are not transportable 
in their usual form, Their moisture content is 40 percent, and their calor- 
ific power is, only 3,500 kilocalories/kg. 


The expedient scale of the processing of Kansko-eAchinsk coals in the near 
future is evaluated at 50-70 million tons of raw coal per year. The main 
direction in the utilization of Kansko-Achinsk coals is to produce electric 
energy at powerful thermal clectric power plants built near the fuel source. 
Their electric energy is intended for the local power system and for transe- 
mitting to the European regions of the country through direct current ctrans- 
mission lines of 2,200 kV. In the Siberian OES [Integrated Power System], 
it is planned to put into operation before 1980 three units of 800 Mw each 
at the Berezovskaya GRES and to start the construction of three GRES, It 

is planned to add several more powerful GRES here in a more remote future. 
At the present time, the institute is developing TER with single#hull gas- 
tight boilers operating on Kanskowachinsk coals. On the basis of the tech- 
nical specifications of the institute and with participation of scientific~ 
research inscitutes and Teploelektroproyekt, the plant is developing a design 
of a boiler unit for an 800 Mw block operating on KanskoeAchinsk coals, 
Considering the lerge scale of the construction of electric power plants 
cperating on these coals, in the far-reaching plans for 1990, it will be 
necessary to develop main units of higher capacities after having introduced 
the 800 Mw waits, 


The next step.in the further increasing of the unit power of the thermal 

power units is to develop a unit of 1,200 Mw. On the basis of the institute's 
technical specifications, the plants have developed designs of a close- . 
coupled turbine of 1;200 Mw for a supercritical steam pressure «= the lar- 
gest turbine in the world -- and a singieshull boiler unit with pressure 
charging with a capacity of 3,950 tons/hr for operating, on gas and fuel vil. 
According to the institute's project, two of such units will be installed 

at the Kostroma GRES, It is planned to complete the pilot unit by 1975, 


According to the prognoses for the development of the power engineering for 
1990, it is planned to introduce the capacities at the clectric power plants 
chiefly by putting into operation large units of supereritical pressures of 
500, 800, and 1,200 Mw, which will substantially increase the technical level 
of the Sovict power industry. According to plan, the capacity of such units 
vill be approximately 80 percent of the GRES capacities for 1990, 
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possible ta increase their ‘iverape capacity Crom 230 Mw in 1972 to 590-000) 
Mw in 1990 and to bring, this index close Lo the analogous index ta tlre sted 
vanced foreign countries. Uuder these conditions, the inerease ta the qualie 
tative characteristics of units of 500, 800, and 1,200 Mw is acquiring an 
exceptionally important significance, Therefore Teploelektroproyekt has pros 
posed additional technical requirements for industry with respect to increase 
ing the dependability and econony of the operation of these units, These , 
requirements stressed the necessity of a high maneuverability of the 500, 
800, and 1,200 Mw units, Along with this, it is necessary to reduce the 
amount of the auxiliary equipment, to switch to a unifilar system of high- 
tL pressure heaters and all pipelines in order to Simplify the layout and opere 
ation of the equipment, as well as to lover the costs of the pipelinas, 


The rise in the technical level of thermal electric power plants ensured a 
decrease in the specific fuel consumption at the electric power plants, For 
example, in 1965 it was 413, in 1970 «= 366, in 1972 == 354, in 1973 o« 348, 
and in 1975 it will be 340 g/ (kwh). 


A fundamentally new direction in the development of the power industry Was 

the start-up of the world's first atomic electric power plant of 5 My in 1954, 
‘Its designing was done with active participation of Teploelektroproyelt since 

1951, 5; \, 


In the subsequent years of 19561964, designs were developed for large expe~ 
rimental industrial AES [atomic electric power plants], including the first 
units of the Novovoronezhskaya and Beloyarskaya AS with various types of re« 
actors. In 1966, the institute became the chief designer of atomic electric 
power plants, — 


During the Eighth Five-Year Plan, on the basis of the institute's designs, 
the second units of the Novovoronezhskava AES of 365 My and Reloyarskaya 47S 
of 200 Mv were put into Operation, and the construction of the third unit of 
the Beloyarskaya AES with a fast neutron reactor of 600 Mw was started, On 
the basis of the design of a standardized 400 My unit developed by the insti- 
tute, the construction of the Novovoronezhskaya, Kol'skaya, Armenian AES, as 
well as the AES in the GDR and NPB [People's Republic of Bulguria], is pro- 
Bressing, During the period of this five-year plan, AES with various types 
of reactors of 50, 100, 200, and 365 Mv were being made operational, and dew 
Signs of AES with 440 and 1,000 Mv reactors were developed, Tt was proved 

in practice that atomic electric power plants can, under certain conditions, 
compete with thermal electric power plants with respect to their effectiveness. 


The obtained results made it possible for the institute to work out techni« 
cal and economic principles for the development of atomic power engineering 
in the future and to substantiate the scale of AES development to 1990, and 
fo select the points and sites for the construction of AES of from 2 to 6 x 
1,000 Mw, which will be introduced before 1990, as well as to set up tech- 
nical assignments for industry for the main and auxiliary equipment of AES 
(reactors of 500, 1,000, 1,500 Mw; turbines of 1,500 rpm with capacities of 
500 and 1,000 Mw operating on saturated and Supetheated steam, main circu 
ation pumps, stcim generators, Special cables, and others), 


. 
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The creation of semipeak-hour thermal electric power plants equipped with 

highly mancuverable steam turbine units which can be stopped daily during 

the night is an important problem, These plants will produce a noticeable ‘ 

saving of fuel, | 
t 


J On the bast of the Cochuteal specit teat bona of Teploe belt copreyelt . ptanedss anne t | 
: develop Che designs and produce units of 500 Mw Lor suberitient preniures 

in turbines of 130 kp-force/cm2 and a temperature of 510/510 degrees C, | 
These parameters were adopted to ensure a low cost of the established 1 kw, - 
The long-term plan for 1990 envisages the installation of semipeak=hour geon= 
erating capacities, For the same purpose, it is planned to introduce peak- pi 
hour gas turbine electric power plants. In the future it will be necessary 
to raise’ the capacities of the gas turbine electric power plants with 100 
Mw units and to develop designs for electric power plants with gas turbine 
units of 200 Mw and higher. 


“s 


At the present time, gas turbine units GT-25-750 are operating at the Kiev 
TETs and GT-100-2 at the Krasnodar TETs. They were assembled according to 
the designs of the Kiev and Rostov branches of the institute, 


Installation of district heating systems on the basis of combined production 
of thermal and electric energy is one of the important directions in the 
Cevelopment of the USSR power industry. It ensures a higher fuel utilization 
facter in the power industry and rationalization of the structure of the 
country's fucl-energy balance. | 

| 


' Teploelektroproyekt substantiated the technical expediency and economic ef- hi 
fectiveness of concentrating TETs capacities, increasing the unit capacities {| 
of the main and auxiliary equipment, and raising the initial steam parameters. | 
Since the first steps in the development of district heating, the institute 
has been working on schemes of heat supply to cities and industrial centers. 
In the last 16 years alone, the institute developed about 200 schenics of . 
heat supply. In the last few years, the institute has been designing power- 
ful TETs from 500 to 1,500 Mw. It prepared a TER on the developinent of heat 
supply in the USSR for 1970 which confirmed the technical directions in the 
part of the economic effectivencss of concentrating TETs capacities. The 
institute's TER "On che Development of Heat Supply with the Use of Nuclear 
Fuel" should be specially mentioned, The conclusions and recommendations 
of this report are used in preparing assignments to industry for the main 
equipment and in desipns done by the institute for a number of large atomic 
TETs. ‘The institute has done a large volume of work in connection with the 
designing of heat networks. 


Important shifts must take place in ensuring thermal energy for the national 
economy through large-scale construction of heat and cleciric power plants 
on the basis of high-power units and the construction of a series of TETs 
according to a single unified design, The goal is to use the experience in 
oN the construction aud operation of the experimental industrial Rostov TETs=2 
and to speed up the development of such a design with consideration for the 
possibility of installing 80, 110, and. 135 Mw turbines at the serics TETs, 
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| The next task is to develop a design for the series TETs with units of up 
to 250 Mw for supercritical pressures and with pressure-charged single-hul1 
boiler units. 


The development of the electrotechnical part of the designs of thermal elec~ 

tric power plants depends on the development of power systems and the clec- 

tro’ :chnical industry, The close ties with scientificeresearch organizations 
and plants ensured progress in this part of the designing. By the end of i 
1965, the Unified Power System of the European Part of the USSR was foraned. 


In the eastern regions of the country, the formation of the unified power 
systems of Cent.al Siberia, Northern Kazakhstan, Central Asia, Transbaikal, 
and the Far East is in progress. The development of power systems and their 
unification will make it possible to create the Unified Power System of the 
Soviet Union later. 


“Teploelectroproyekt ¢reated and was constantly improving the designs of hish- 
voltage distribution systems (from 6-10 to 750 kv). The designed ORU [out- 
door distribution systems | of 500 kw which have been introduced at a munber 
of power plants have positiv. operational characteristics. The institute 
initiated the use of autotransforners in the power industry. They are wicely 
used at electric pover plants and substations. The same can be said aiout: 

_twoewinding and three-winding transformers for KES and TETs which have a res 
gulator of voltage under a loas. Main electrical wiring diagrams of high 
dependability were created for 500, 800, and 1,200 Mw units, 


The forthcoming new stage in the development of the power industry connected 
with the changeover to 500, 800, and 1,200 Mw units, in the part of the con- 
trol systems, will be characterized by solving the complex problems of auto= 
mating thermal processes of clectric power plants and the entire power indus= 
try as a whole. ; , é 

The 24th CPSU Congress set up a task for the USSR industry to create durin 
the Ninth Five-Year Plan a basis for an automated control system (ASU) for 
the national economy. For the solving of this problem, the USSR Minnenergo 
(Ministry of Power and Electrification] is creating an automated control syse 
tem for the power industry of the country (OASU “Energy"). The lower stcp 
of this system. is ASU TES which is being designed by the Teplocicktroproyekt 
Institute, 


The ASU TES (ASUP) will be solving such problems as the economic distribue 
tion of loads among the units; regulation of capacities on a large scale. 

processing and exchange of information with power systems not only repard- 
ing the technological and technical parts of TES, but also regarding their 
economic and management activities, Tt is natural chat computing teciinoloyy 
must be used widely for this purpose, i 


With the development of heat-and-power engineering, it was important to solve i 
problems of technological w:ter supply and hydraulic removal of ashes and 
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slags. The systems and schemes of techiolopical water supply were improved 
during the last period when the capacities of power units and electric power 
plants inercased sharply and the requirements for the purity 6€ the orviron- 
ment rose. The following technological solutions have been developeu and 
are being introduced, 


Cooling water reservoirs are being designed on the basis of hydrothermal mod-= 

eling with the use of a new type of water intake, Closed reinforced concrete 

channels are replaced with Open ones. Unit stations are used instead of cen= 
¢ : tral pumping staticas, Liurge cooling towers with the sprinkling area of 
6,400 m* are being installed and cooling towers with the sprinkling area of 
10,000 m2 are being designed. In cooperation with the Hungarian Institute 
of Power Engineering, Teploalektroproyekt has developed coolers of a fundae 
mentally new'type which combine the advantages of the "dry" and evaporation 
cooling towers, the so-called combination units, for which the institutes have 
obtained patents. 


Designs are being prepared for high-capacity ash dumps with a small height 
of earth dams and with aggradation of ashes and slags on a drained base, 


In order to eliminate ‘the harmful effect of the cooling and hydraulic ash \ 
removal systems on the environment, the designs provide for the cooling of 1 
the circulating water before dumping it into water reservoirs, circulating 
systems of hydraulic ash removal, special complexes of purification devices, 
and elimination of the dumping of polluted waste waters into water reservoirs. | 
Systems are designed for supplying ashes and Slags from TETs to consumers 
if they are available, ; 


Large-scale work is in progress on the introduction of, steam and gas plants 
(PGU). 


The first large steam and gas plant of 200 Mw designed by TsKTI [Central 
Scientific Research, Planning and Design Boiler and Turbine Institute} imeni 
I. I, Polzunov consisting of a gas turbine GT-35/44=770 and a steam turbine 
K-160-130 was put into operation at the Nevinnomyssk GRES according to the 
' design of Teploelektroproyekt. After generalizing the experience of its 
operation and solving the technical Problems of the operation of PGU on heavy 
types of Fuel, a wider introduction of PGU will be possible, It is neces= { 
_8ary Co spced up the entire complex of scientiltie research, designing, re- Gi 
Fining and adjuscing jobs on the pilot equipment, | 
5 


Steam and gas plants may be one of the possible means of increasing the ef- 
fectiveness of the Operating and newly constructed GRES, because the cf£fi- 
ciency (net) of Pau may exceed 40 percent, 


The construction of thermal electric power plants of high Capacities must 
~~ . be solved in such a way as Co censure complete observance of the requirements 
° for the protection of the environment against pollution, In order to pro- 

tect the atmosphere from pollution by wastes, it is necessary to continue 
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work on increasing the effectiveness of electric Filters and other types of 
ash catchers, to activate the work on the creation of economically acceptable 
industrial methods of purifying flue gases or the initial fuel (Of highly 
sulfurous fuel of1) from sulfur exide and sulfur content, and to develop 

such burning devices, their layout in the boiler units, and the operating 
conditions of boilers which would prevent the dumping of nitric oxide into 
the atmosphere, 


It is necessary to work out designs of chimney stacks 400 m high with a dee 
pendable anticorrosive insulation and to develop industrial methods of erecte 
ing them in short periods of time. Utilization of ash and slag residucs of 
hard fuels for construction purposes, particularly for erecting protective 
dams of ash dumps, is an important problem. The institute is actively en- 
gaged in this problem. 


The designers and researchers of the Teploelektroproyekt Institute still have 
to do a lot for lowering the pollution of the atmosphere, water basins, and 
soil by the wastes of thermal electric power plants; greater care should be 
taken with respect to the land, forests, and other natural resources of our 
country ° 

Projects on technological reprocessing of highly sulfurous fucl ofl by the 
IVTAN [expansion unknown] and ENIN [Pover Engincering Institute imeni C. 4M. 
Krzhizhanovsky] methods for increasing the fectiveness of their use in the 
power industry and preventing the pollution of the atmosphere and corrosion 
of the equipment by removing sulfur and other valuable Components are cf 
Special interest, These methods will be tested at two TETs on the basis of 
Teploelektroproyekt's designs, 


The problems of generating electric energy by direct transformation, parti-+ 
cularly MGD [magnetohydrodynamic]-gencrators, .are also of great interest. 
These projects should be developed so as to obtain dependable industrial 
units no later than 1980-1985, 


ie 
On 18 April 1974, it will be the 50th anniversary of the foundation of the 
All-Union Order of Lenin State Design Institute Teploclektroproyekt. 


Fulfilling the great Lenin plan of overall electrification of our country, 
the institute, as the largest design organization in the country, ina half 
a century beginning with the GOELRO plan, has developed designs for over 
400 electric power plants, 

Between 1960 and 1973 alone, 96,500 Mw turbine capacities were put into ope 
eration on the basis of the design specifications of the institute, This 
represents 80 percent of the Capacitics introduced at all clectric power 
plants of the Soviet Union, 


Morcover, 85 electric power plants with a total capacity of over 20,000 Mw 
Were built abroad according to the institute's designs, 


Carrying out the resolutions of the 24th CPSU Congress, Teploclektroproyekt 
is doing all the work on the development of the country's heateand-power en= 
gincering, in cooperation with other power engineering and machinesbui ding 
design and research institutes, operational and construction organizations, 
and power machincebuilding plants, 


The Party and the government gave high recognition to the work of the insti- 
tute: for tts achievements in designing themnal and atomic electric power 
plants, as well as for other projects in the £ield of power engineerin:, 

the institute was awarded the Order of Lenin in 1962. In 1970, in comiucino= 
ration of Viadimir Tl'ich Lenin's 100th birthday, the members of the insti 
tute were awarded the Lenin's Diploma of the CPSU Central Committee, Presi- 
dium of the USSR Supreme Soviet, USSR Council of Ministers, and VIsSPS [Al1- 
Union Central Trade Union Council], In 1972, on the 50th auniversary of che 
USSR, the members of the institute were awarded the Anniversary Medal of the 
CPSU Cencral Committee, Prasidium of the USSR Supreme Soviet, USSR Council 
of Ministers, and the VIsSPS. 


Tt can be said with confidence that the many thousand members of the Order 

of Lenin Institute Yeploelektroproyekt, who are celebrating their SO0th enni-~ 
versary, will successfully cope with the tremendous tasks of further Gevalep~ 
ment of the Soviet power engincering in the direction of progress confori~ 
able to the sclentifie and technical revolution, 
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1). UHV Transmission Technology and HVDC Transmission 


System Experience and Design 
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ELECTRIC POWER AND RELATED FQUIPMEN'T 


UDC 621.314.222.6.001.1 


POWSRFUL HIGH VOLTAG2 TRANSFORMERS INTRODUCED 


ar of the USSR 
Elektrotekhnika, 


MORS 


[Rrticle by A. 1. Mayorets, deputy minist 
Electrical Engineering Industry; Moscow, 
Russian, No 3, ..arch 1973, pp 1-67 


The primary tasks in the improvement of 
already developed transiormers and in the 
development of new more powerful high 
voltage transformers have been accomplished. 


_ The continuous growth of the capacities of electric 
power stations and of the need for electric power in our 
country, which will continue with great intensity in the 
future, raises the problem of manufacturing high-power trans- 
formers. By means of increasing the individual capacity of 


transformers and by increasing the voltage of electric power 


transmission it is possible to improve the economic and engin- 
and’ raise the efficiency 


eering indexes, reduce the cost, 
of electric power transmissions. 


The progress in the area of transformer building is 
based on improved designs, on the one hand, and on an essen-~ 
tial improvement of the properties applied in magnetic and 
insulation materials, which make it possible to increase the 
intensity in them, on the other hand. Asa result this leads 
to a reduction in weight, dimensions, and waste per unit of 
power. Only on this basis is it possible to further increase 
the individual capacity. of large transformers, since their 
weight and dimensions are limited by the conditions of trans- 


port by rail. 

The growth of the capacity of the three-phase trans-~ 
formers and of a group consisting of single phase units during 
the last 20 years and the expected growth in the comparable 
neriod of time are shown in figure l. 
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Figure 1. Growth of Raised Capacity of Power Transformers 


wee three-phase transformers 


—- group of single phase 
transformers . 


<eys 
1. millivolt amperes 
2. years 


The three-phase transformerswith a capacity of 1000 
a-- mil@ivolt amperes on a voltage otf 330 kilovolts (Figures 2, 
j 3) /Photos not reproducec/ was manufactured and put into 

operation in the Soviet Union in 1971, and in 1972 a threee 


Phase transformer with a capacity of 630 millivolt amperes on 
300 kilovolts was put into Operation, 


At the present ti 
with a higher voltage up 
tfactured only in the thre 


me in the Soviet Union transformers 
to 380 kilovolts inclusive are manu. 


eephase form, with a voltage of 599 
kilovolts.in the three-phase and single phase’ form depencina 
on the caoacity, and with a voltage of 750 kilovolts only in 
.the single phase form. rhe gric capacity of 1150/500 kilo- 
volt automatic transformers intended for production in the 
‘current decade wil) Amount to 1600 millivolt amperes, and in 
> the future it should be increased toa 2500-3000 millivoit 
‘amperes. fhe reduction of ratios and losses with the increase 
of individual capacities of transformers can be seen from the 
: table based on examples of 220 and 330 kilovolt class three- 
phase transformers, . 
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— pa Te Tah ie Tae bo 
‘1 t F 2 8 3 a i 6 « vee 
Tun tpancqnpwstopa y | Ey eee] O32 | #2 72.8 
EE [Gat] 62 | fF [ees 
8 TAUP.40030/220 | 1954 | 2,63 18.03] 0.77 | 0.256 | 2,85 
oD TAe125600/220 | ASG | Lat 14,25) 0.43, | 0,183 | 1.34 
THU -260550/220 1961 | 0,97) 1 4,05 | 0,317 1 O,12t | 0,923 
TAULC3Gs60/200 | 1967 | 0,476 | 3.01 | 0.254 | 0,107 | 0.6 
. 40 TLi-1000000/330 1971 | 0,453 | 2,1 | 0.23 | 0,089 | 0,515 
Keys 
1. ‘Type of transformer 6. Weight of copper, kilo-~ 
2. Year of manufacture gtam/kilovolt-ampere 
3. Losses x.x., watt/ 7. Full weight, kilogran/ 
kilovolt-ampere kilovolt -ampere 
4. Losses, k.z. /short 8. TDTsG 
circuit7, watt/kilo- 9. TDTs 
volteampere 10. TTs ‘ \ 
5S. Weight of steel, kilo- _ 


gram/kilovolteanpere 


The cevelopment of transformers with greater capacities 
was connected with the growth of the capacity of generaiors, 
since the most economic solution for electric power stations 
is the development of generator-transformer units. But as 
long as it is necessary to trans‘orm the power processed by 
electric power stations into various voltages, the volume of 
work.on transformers will increase radically. Fa example, 
three-phase step-up 400 millivolt-ampere transformers with 
higher voltages »f 110, 150, 220, 330, and 500 kilovolts were 
Geveloped for a 300 megawatt unit. Accordingly, it becomes 
necesSary to develop a gamut of automatic transformers of 
various capacities with various combinations of voltages for 
the provision of power linkages and alternating currents be-~ 
tween networks with various voltages. 


The growth of rated voltage in power transformers in 
the postwar period, and the expected growth in the near future 
are shown in figure 4. ‘The 1960's represented a period of 
intensive development in 330 and 500 kilovolt networks, while 
inthe current five-vear plan 750 kilovolt networks are 
already under construction, and after them there will appear 
1150 kilovolt networks with alternating current and 1500 
networks with direct curren:. 


. In 1972 a group of 750/330 kilovolt automatic transe 
formers with a capacity o£ 1000 millivolteamperes was 
manufactured for the first 750 kilovolt industrial line in 
the USSR and in Europe, which is under construction in the 
Ukraine (Cigure 5) /Photo not reproduced7. At the present 
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: : time there is in operation a group of 750/500 kilovolt auto- 
matic transformers with a capacity of 1250 millivolteanpores*, 
which is intended for the connection of 330 kilovolt networks 

; in the Ukrainian SSR with 500 kilovolt networks in the RSFSR 
through the 750 kilovolt lines under construction. 

1150 4500 
In 1970-1972 experimental single phase Ws" / yy 
kilovolt automatic transformers with a capacity 
i” of 210 millivolt-amperes each were nanufacturec for the 
/ purpose of conducting research on an_experimental section 
of a 1150 kilovolt line ie (Figure 6) LPhoto not reproducec7 
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Figure 4. Growth of Rated Voltage of Power Transformers 
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Keys , 
1. €ilovolts ‘Heavier line signifies industrial. 


2. Years Lighter line signifies experimental. 


Only a few years ago it was assumed that the highest 
rated voltage of alternating current networks ia the future 
will not exceed 1000-1300 kilovolts, however,. now «any 
specialists in the USSR and abroad consider that the next 
step with regard to voltage after 1100-1200 kilovolts (1150 
kilovolts has been adopted in the USSR) will be voltages on 

+ the order of 1800 kilovolts, the mastering of which it is 
assuned will take place after 1990. 


However, the development of such transformers presents 
special difficulties, because of transport limitations (both 
with regard to weight and maximum dimensions) and because of 


ee : 

The first group of analagous automatic transformers for the 
Konakov o- Moskva experimental electric transmission line was 
manufactured in 1967. 


a : . 
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the necessity to increase the capacity within a unit in com- 
parison to -500-750 kilovolt transformers. Already the trans- 
port weight of high-power transformers, transported without 
oil, is 400 tons and the suspension type transporters used 
for transporting them have 32 pairs of wheels (figure 7) 


oe 


LPnoto not reproduced/, and the overall length of such a 
hook-up excecds 50 meters. It is not excentional that in 

order to increase the individual capacity .€ transformers it 
becomes necessary -:o resort to transportirc them to the point 
or installation in sections. The intermediary phase of such 


designs will be units transportable in transport containers. 
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A very tempting solution to the problem is water trans- 
port, but, unfortunately, it can only be used in individual : 
cases. Moreover, it would be desirable that the design of the ; 
transformers and the methods of their Transport and assembling, ‘ 
while being put into operation, would exclude the noistening 
of insulation, thus guaranteeing the maintenance of the high 
insulation characteristics of the transformers obtained as a 
result of careful thermal vacuum processing of the insulation 
at the plant. 


In order to develop transformers for future voltage 
requirements a large volume of special xvesearch and development 
is needed. The basic points are as follows: 


the development of a group of measures which will pro- 
vide for the thorough limitation of switching and lightning 
surges (including the development of new excess voltage 
suppressors) ; ; é 

research on allowable voltaces in the internal insula- 

tion of transformers under the prolonged influence of run- 
ning voltage (in addition to research On prototypes and models 
for accumulating operational experience experimental indus 
trial operation is also necessary in certain transformers of 
the 220-500 kilovolt class with incraased voltages in the 
insulation); . 


research on new designs and circuits for the connection 
Of windings; x 


the procurement of new magnetic and insulation materials 
Which will provide for the maximum capacity of transformers 
and better engineering and economic indexes with the assigned 
means of transport. 


Parallel with the development of 1150 kilovolt alter- 
nating current electrical equipment scientific research and 
experinental design work is also being conducted on the 


A . . . ‘ 
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development of equipment for 1500 kilovolt voltage direct 
current electric transmission lines in accordance with the 
directives of the 24th Congress of the CPSU. The applica- 
tion of both typ2s of voltage are planned in the prospective 
drafts of our development in the USSR. 


The development of transformer equpment for direct 
current electric transmission lines presents special diftfi- 
culties, since in working on installations with high voltae 
rectifier and inverter units, it undergoes a specific influ-~ 
ence which has not yet been sufficiently studied. For ex- 
ample, the regularities involved in the installation of hiche 
voltace installations under the influence of direct current 
greatly ciffer from such regularities under the influence o¢ 
alternating current. Therefore, enforced res2arch and ceovel- 
opment of electrical equipment for 1500 kilovolt electric 
transmission lines, and also the developments of laboratozy 
installations and stands necessary for this should he con- 
sidered as urgent tasks. The operational experience gained 
during the work’ on 750 kilovolt alternating current electri 
equipment used in the “Konakovo-Moscow_experimental incusiri 
LEP /Electric Power Transmission Line/ anc on &00 Kilovolt 
alternating current equipment in the Volyograd-Donbass linc, 
confirms the necessity and expediency of constructing such 
installations. 


The tasks facing the transformer builders in order to 
guarantee the necessary growth of the w lume of output and 
technical progress are dizficult and varied. Along with the 
work on the improvement of designs for increasing the relia- 
bility and the service life of transformers, there is mucn to 
be accomplished in the improvement of the methods and quality 
of the manufacturing process and also of control methods. In 
conjunction with the power engineers it is necessary to carz) 
out systematic work on improving preventive and control 
methods for maintenance of transformers during operation. 

It is.necessary to develop research and production bases. 


Tasks in the Area of Desion Improvement 


At the present time magnetic circuits in high-power 
transformers are manufactured only from 0.35 millimeter 
thick cold-rolled steel with specific losses of R)5 not cx- 
ceeding more than 1.0-1.1 watt/kilogzams. Thanks to the 
elimination of holes in operating steel, additional losses 
in it have been excluded because of the curves in the course 
of the magnetic flow which made it possible to bring losses 
under open-circuit conditions in high-power dcomestic trans- 
‘formers to the level of the best transformers made abroad. 
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Further improvement in the designs of magnetic circuits and 
reduction of additional losses in them will be achieved by the 
extensive application of sloping joints and new arrangements 

in the preparation of laminated sheets, by increasing the 

space factor in the cross-section of the stecl, and also by 
reducing noise and vibrations. At the present time correspond~ 
ing research is being carried out. 


Windings. At the present time in high-power trans- 
formers windings with voltages up to 35 kilovolts are executed 
by screwing together with a large number of parallel wires 
continuous coils for voltages within the 110-330 kilovolt 
range and multiple circuit windings for voltages of 500 kilo- 
voligs and higher. Special measues for reducing intercoil 
gradients during pulse reactions in continuous windings have 
made it possible to eliminate the installation of capacitive 
screens and additional insulation of indivicual coils. In 
the multiple circuit windings as a result of thorough research 
circuits itve been worked out, which provide for the good 
distribuiion of excess voltage between the individual sections 
of the windirgs, tharks to which we were able to succeed in 
providing a high pulse strength throughout the whole insula- 
tion structure. Complex wires from several ox a large number 
of transposed conductors are used, which greatly simplifies 
and accelerates the winding of the windings, while sinul- 
taneously reducing additional losses in then. In high voltage — 
windings wires with increased insulation made of conpressed 
cable paper 0.8 millimeters in thickness instead of the usual 
cable paper 0.12 millimeters in thickness is used, which in- : 
creased the electric strength of wire insulations by 30-35 : 


percent. . 


j 
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Further improvement in the’ designs of windings should 
include research concerning the expediency of introducing and 
using layered windings, the development and specification of 
methods for calculating excess voltages in windings with the 
‘extensive utilization of ETsVM /clectronic Digital Conputer/, : 
the application of copper alloys instead of copper which : 
possess greater mechanical characteristics, research on super- : 
conductive materials for use in future cryogenic transformers, 


and so on. 


Insulation. The improvement of insulation in high 
voltage transformers is connected with further research on 
oil-barrier designs, the application of rigid form insulation 
parts for sections of a hetcrogerous field (edges of the 
‘windings, branches at the ends, and so on). The improvement 
of insulation should be accompanied by an improvement in the 
quality of oil and its stability. 
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A considerable reduction of the main insulation inter- 
vals between windings can be achieved by means of using hard 
oiled paper insulation, which fills up the whole interval 
between them. A design with such insulation allows higher 
electrical gradients, however, its use is connected with a 
thorough examination of the structure of the windings ina the 
transcormer and with a significant complication of the pro- 
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duction method and a rise in manufacturing costs. The cuestion 


concerning the expediency of introducing a similar design for 
windings can b2 resoived only on the basis of a detailed stue 
and development of both the design and the manufacturing moti 
and also a thorough engineering and economic analysis. Suci 
solution to the cuestion of insulation can become one of the 
ways of inereasing the individual capacity of transformers. 


the insuiation of windings from the container and be- 
tween the adjacent faces, for example, by means of using oii- 
barrier designs analagous to the insulation between windings 
should also be improved. ; 


Coolina 
Recently much work has been cone on improving and in- 
creasing the reliability of cooling devices with forced oil 
circulation. The Dis /expansion unknown/ type cooling 
devices (forced oi1 movement through the cooler blown by a 
flow of air) underwent considerable redesigning. In 1971 
at the Zaporozh'ye Transformer Plant new DTs cooler systems 
were introduced on the basis of the application of slowly 
revolving ventilators, new electric pumps with a shielded 
Stator and a new design for the bimetallic coolers. In the 
newly designed transformers the location of the coolers is 
provided Zor in the container. In instances, when such a 
Visposition is difficult, a group cooling installation (GOU) 
consisting of several coolers distributed througnout the 
frame along with an automatic control panel has been worked 
out. The possibility of relocating the GOU by rail has been 
proviced for in the plans. A great amount of research has 
been cone on heat emission of the windings in the event of 
forced oil circulation in them. This extremely effective 


system of cooling was applied in transformers with a capacity 


of 620 and 1000 millivolt-amperes. This key work will be 
continued and as a result should lead to the dewelopment of 
a gamut of standardized highly eCfective coolers tnat are 
reliable in operation. The coolers will be equipped with a 
complete set of control and measuring instruments for autoe 
matic operation. . aa 
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It is not exceptional that in order to increase the 
cynamic stability of windings in high-powerec transformers 
it becones necessary to resort to increasing their short- 
ecivoanit voltages. 

‘ o 

The elimination of local excessive overheating, which 
leads to prematuze aging of the insulation, is an extremely 
important Guestion for providing continuous reliable oparation 
of high-power transformers. The resolntion of this problon 
is connected with a thorough study af sagnetic fields in tho 
transformer and of ways to disseminat: heat, which has accuinu~ 
lated in its windings and structural Panes: 


Bssential factors determining the onetatdtonal reliabili« 
of insulation in hich voltage transformers are the volume anc | 
methods of testing of insulation at the manufacturing plant, 
-and control over its condition during operation. In addition 
to the single minute testings of the_voltage of incustrial 
Frequency, as provided for in GOST A Union State Stancards/ | 
1516-68, ionization tests with measurements of the level of 
partial discharges have been included in the volume of contro] | 
testings on all hich-powur tranformmers with superhigh volt- 
ages. Along with these tests two types of tests are being 
imtrocuced and approximate operational reactions: ionization 
testing during prolonged (about 1 hour) applications of alter- 
nating voltage ecual to 1.3-1.5 working voltage anc the testin: 
of switching impulses. It is assumed that in time after an 
accumulation of a derinite amount of experience and after 
-methods have been worked out, these tests can be stancardiz 
and introduced in place of the traditional testing by a 5s 
minute voltase of industrial frequency and of routine tes 
by lightning pulses. 


A number of scientific organizations are already con- 
ducting research on the electric strength of the internal 
insulation of transformers under cxperimental influences 
reprocucing operationél conditions as much as possible. Se= 
sides this it is necessary to contuct more extensive research 
on the aging of insulation in operation for working out 
characteristic norms allowable for insulation during opera- 
dion. Such research should ce conducted together with enter- 
prises of the USSE* Ministry of the Glectrical Engineering 
Industry and the USSR Ministry of Power and Electrification. 
rovement of Production Process of Hiah-Powor Trans for 


lw mors 


With the transfer from sheet steel to rolled steel and 
with the elimination of holes in it the manufacturing process 
Of magnetic conductors for high-power transformers has been 
considerably simplified. The manufacturing productivity of 


: - 10 ~ ; o 
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Research and experimental work should also be con. 
ducted on new methads of cooling (evaporation cooling with the | 
use, of lightly ‘boiling liquids, the application of windings 
‘ made of pure aluminum under very low temperature conditions, 
and so on). Lx 


Tnereasinn Peliahbility and Service Life 
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With the development. of power systems and the qrowth 
f of indivicual capacitics the problem of providing dynamic 
Stability of the windings during short-circuiting came to the 
fore front, and special attention should be given to it. Asa | 
result of research accomplished in the USS2, United States, 7 
Japan, and in other countries it turned out that in addition 
to the stretching of usual stresses in the external windings 
and to compression in tha internal windings of core-type 
transformers during shortecircuiting there is observed a 
manifestation of a loss of stability leading to a deformation 
of the internal windings. This manifestation has still not 
been subjected to sufficient study and for the time being no 
cardinal measures have been worked out for its prevention. 
The testing of prototypes of windings being conducted at the 
‘present time in special installations, which reproduce 
reactions to which windings are subjected curing short- 
circuiting, should be considered as a temporary measure 
‘until there has been a clarification of all the factors which 
cause this manifestation and until measures have been worked 
out to prevent it. i 


In order to increase the dynamic stability of the 

windings it is very important to improve the method by which 
they are Gried, thus practicaliy excluding or bringing to a 
minimum any further shrinkage after being put into operation. 
Along with this it is necessary to work and introduce new 
Gesigns for molded windings in high-power transformers, which 
woulc guarantee cefinite stresses oi their compression even 
with a certain shrinkage. The application of hydraulic lift- 
ing jacks, which in operation would make it possibdie to 
cary out the molding of windings without lifting the working 
part out of the container, has very good prospects. The 
application of specially processed hard cardboard, which has 
a low-shrinkage factor, or other materials such as plastic, 
for example, which is not subject to shrinkage for bracket 
insulation and intersectional packing of the windings is of 
essential significance for the successful struggle with 

~~ Shrinkage of windings. 


It is necessary to accelerate the work on the devel- 
epment and application of copper. alleys for winding con- 
ductors with increased mechanical durability. 


ie Js ; . ° . 
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plates on automated lines, designed in the All-Union Institute 
of Transformer Building, inceeased considerably in comparison 

with the old method of production. After accomplishing lincar 
and lateral layouts on the automated Lines the plates are sub- 
jected to reduction annealing with automatic regulation of the 
production routine. 


The assembly of the magnetic conductors is accomplished 
on special assembly tilter-stands equipped with hycrobcans, 
which provide for an even controlled stress in the pressing 
of stecl. The coupling of the rods is accomplished by bancs 
of glass strips superimposed by a mechanized methoc. Alona 
with improving quality these mechanisms have led to a radical 
reduction of labor consumption in the manufacture of magnetic 
concuctors. 


In the manufacture of large windings vertical coil- 
winding machine tools, which assure a denser winding than 
with the horizontal machine tools, are being used extensively; 
axial pressing of the coils in the winding process is being 
introduced. The process of drying tha windings is accom- \ 
plished in vacuun ovens under constant pressure, and in indi- ‘ 
vidual cases with cyclic pressure in a hycropress. Work is 
being done on the mechanization of the coiling of extensively 
used continuous windings. Experiments are being coaducted on 
. the manufacturing method of insulation parts of complex con- 
figuration by means of a casting method from paper mass and 

a formation method from electrocardboard. 


The sectional method of assembly is used in the manu- 
facture of containers by which a coriplex design is made up 
of relatively simple parts. It is possible to use aechanized 
methods of welding in these parts. Automatic and s2miauto- 
matic welding in a medium of carbon dioxide uncer a layer of 
a fusing agent are used in the manufacture of welded struc- 
tures for high-power transformers. In the years 1973-1975 
there are plans to develop mechanized procuction lines [or 
the manufacture of angle brackets, radiators, and conservers. 


Of the procuction processes involved in high-power 
transformers the drying of working parts is worthy of special 
attention. Drying in vacuum ovens with steam heat uncer a 
residual pressure of 0.55 millimeters rt. st. /mercury 
column7 and at a temperature of 105-115°C is the method 
applied in plants in the Soviet Union. Abroad two inethods 
_are recognized as more effective. 


3 ‘ 
« . e 
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1. Heating of the working parts of a transformer by 
means of blowing air heated to 105-115°9C with a subsequent 
vacuum drying under a residual pressure of 9.1-0.01 milli- 
maters rt. St. 


2. Heating of the working parts of a transformer by 
saturated steam or slightly supersaturated steam of an organic 
licuid, similar to kerosene and having a temp rature of 125- 
A y 140°C, with a subsequent vacuum drying under a residual 
4 pressure of 0.1-0,.0) millimeters rt. St. 


qi | The Cirst method is being applied exter ively in 
im Europe and the second method is being used successfully in 
& : the United States and Canada. The drying time of transformers 
B with the utilization of petroleum products is approximately 
: half of the time needed, when drying with hot air, and is 
2-3 times faster than the ¢rying process in comestic plants. 


b | At the present time research is being cone and drafts 
- have been drawn up for vacuum crying installations with tne 
Be use of hot air. 


Parallel with the participation of other ministries 
research is being carried out on industrial installations for 
drying transformers with the use of steam from petroleum 
products. This work should be accelerated. _— . 


Transformer Protection, Control and Sianalina Apparatus 


i : Modern development in transformer building is raising 
f: the requirements with respect to the improvement of existing 
4 safeguarcs and control and sianaling instruments to a new 

= level. Discharsgers are a basic protective cevice of the in- 

E sulation in high voltage transformers. Their protective 

a characteristics on the whole determine and limit the electri- 
bo ; cal reactions, to which insulation in transformers is sub- 

BR jected. Therefore, improving the dischargers is one of the 
a decisive factors in the suestion of raising the c<echnical 

— level of transformers being frotected by them. .A gas relay, 
ae which has been successfully used for more than 50 years, 

numbers among the basic safeguares in transformers. 


t 
| 
The gas relay, mass producee in the GDR for ali CEMA 
a oy countries, completely satisfies its own purpose. At the | 
; Y present time work is being done on equipping it with an adci- | 
: tional pipe, which will make it possible to extract gas 
a samples, while it is operating without having to remove it | 
E from the container. Such an addition would greatly simplify 
a and make servicing of the relay safer. | 
| | 
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Recently a branch standard was given to an indicating 
device for determining the level of oil in the conscrver, 
which will make it possible to give up the anplication of aas 
tubes in the conservers and the minimum oi1 level relays, 
since this function will be taken over by the magnetically 
controlled contact indicator. 


In order to control the temperature of the upper layers 
of oil in the transformers TSH /Copper Resistance Thermometer/= 
100 type thermometric signaling davices supplied by entere- 
prises of the Ministry of Instruient Building, Automation, 
and Control Systems, axe being used. This thermal signaling 
device has many defects and is in need of being replaces! by 
a new improved instrument. Unfortunately, the Ministry of 
Instrument Building, Automation, and Control Systens is uxe 
hihiting inadmissible slowness ‘in mastering these new thermal 
signaling devices for the. transformer building industry. 


The Lean of oil found in the transformer is an 
imperative necessity, since humidification and oxidation of 
the oil require that. it be replaced in order to undergo ree 
generation. Because of such a great number of transformers 
in operation this would entail a large amount of unproductive 
expenditures. 


The safeguarding of oil in high-power transformers by 
means of an elastic film located in the conserver hés recently 
been worked out and put into practice in the USSR. However 
-the massive introduction of this safeguard is being held up 
by a lack of industrial production of elastic film. The ex- 
perience gained at the Moscow Electric Plant imeni V. V. 
<uybyshev on the utilization-of thermoelectric modules to 
protect the transformer oil from humidification during opera- 
tion is worthy of much attention. ; 
An analysis of dissoived gases in the 011, according 
to the composition and cuantity of which it is possible to 
determine the damage caused to insulation already in its 
initial stage, has been extensively applied abroad in the 
last decade. In the USSR this method of insulation control 
has not yet gone beyond the research stage, however, all 
measures should be taken to speed up this work. <A periodic 
analysis of the gases dissolved in the oil, as foreign ex= 
perience has shown, makes it possible to prevent accidents as 
a result of accumulative damage. 


So far there is yet to be ceveloped a unit which would 
Protec’ the container of the transformer from defornation 
Wuring 2 development of high-powered discharges in it. As 


~13- - : 


ae my f 
aren re nage enya res Re 
f sd 


_ Approved For.Release 2004/10/12 : CIA-RDP85.100875R002000020012-1... eS 


Approved For Release 2004/10/12 : CIA-RDP85T00875R002000020012-1 
sewetn ete | sac ac ogc ceria Schau lab Slade epalae ves edacai : es ee ~~ 4 | 7 


a , ‘ ‘ , 


a consecuence of this and as a result of damage to the windings 
in high-power transformers and subsequent shortecircuiting the 
container is subject to deformation and evan its destruction, 

: In connection with the increase of capacitizs in the power 
system the need for protective cevices, which would limit the 
amount o¢ pressure inside the container of the transformer,’ 

is very great, and, therefore, it is necessary to speed up 
work on its development. 


f The tasks which are to be resolved by the transformer 
builders are varied and complex, but the vast accumulation of 
experience arid the capability of specialists educated in this 
branch of industry instill a confidence that the tasks facing ; 
this branch will be resolved on time. 


. 
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ELECVOTC POTER AND RELATD ROULPMENE 


EQUIRGST FOR EIGZ-VOLTAGE POWER LINES 


pate cy Pravéa correspondent V. Danilov: "Taners of Lightning"; Moscow, 
aves, Russian, 16 April 1971, p.3/ 


queen 


It was reported trom the rostrum of the Qlith Party 
Congress that nigh-voltege equipment waich will control 
power transmission lines with a voltage of one million 
volts and more is teing created at the Uralelektrotyazh= 
nasb [Gar Blecvcical Heavy Machinery/ Plant. Pravda 
correspondent visited the plent. We are publisains ois 
report. 


High-voltege power transmission lines fron Volga and Siberian GzS 
fayéroelectric power stations/ extend over thousands of kilometers. High- 
power switches are locatcd on the routes. They themselves will prevent a 
eatastrophe if a line becomes closed, if lightning strikes it or if a tree 
felis on the wires. Quite a few things way happen on the enormous route 
in tsyge and in mountains, in the middle of steppes end Geserts. 


Switches are necessary not only for preventing a breakdown. Tue 
country is vast: it is day et one end and night at the other. Here the 
work snicts arc ta full swing, and there -- a lull. Zign-voltage pewer 
trensuission lines have to be controlled. Equipment turned out dy tie 
Uraielesivotyacaash Plant serves this purpose. For we tine being it is 
éesizsed for voltages ov up to 500,000 volts. Power of as yet unprecedented 
vosteses «- a million and sore volts -- will flow over the wires an the 
eriog of the ninth Five-Year Plan. Control equipment ust be ready vor its 


Sresculssion. . 


a} 


Pee name of the equipuacnt is prosaic -- air switen. But actually 
wails ts a unit impressive in appearance and compicx in its arrangescnt. 
aoe us imagine towers with a heignt of up to 14 meters, placed parallel to 
Caen othes in taree rovs. A row is one pole or, as it is called, a phase. 
Zuch phase consists of five towers -- porcelain colusns reinforced witha 
tension menmoers also made of porcelain. A tank with compressed air is at 


tae dase of the column. Toothed contacts tarough which the current flows 
Ze Ou top. 
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; A line has to be cut elf, The operator presses o puctoutton ond 
contacts are a seonneetced, Is this ull? No. Contuets are disconnectcc, 
an electric ure FOLKS DetWeen them -- us if & blinding Lightning flashes. 
It has to ce ngacnehed « Conpressed ais is fed from the tank for thas Purpoure 
Tt “ervelop: tie wwoulws contucss. “ow the linc is disconnected. And this 
! 


’ 
ake 


£5 cone in the course oz Tour bundvedtas of a secona. As they say, in 1eos 
‘due than it tance to winks aa eyc. ne saue takes place in she case of 
“unplennea" cutolfs when “gules have occurred on a line. In this case whe 
meenanicns ere set into operation not vy the operator ‘out cy 4 special 
reluy: contacts cre disconnected, cenpressed air rusnes upward, and a breuk= 


down is prevented. 


The design of equinsent for controlling power transmission lines 
with a voltage ot one millioa volts was ereated oy the collectives of 
workers of All-Unioa Elect ute imeni V.I. Lenin, Seter.ctitice 


votecknicel Instit 
Research Instivute of Uralcletrotyazimash Pla 
the enterpriscs. 


Working drairings of the eouipment have Deen received in the air- 
gwitenes deparinent. Foorvicetion of components end svoassemolies has started. 
One pnase is to be veedy in the taird quaster. 


nt and by the designers ore 


The first will be followed by the second, third, tenth... They wilt 
rise as a veliaols guard et tae electric-power rourses to control the mniguty 


energys . 
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UDC 621.3.051:621.3.016.35 
SAPETY EQUIPMENT FOR SOUTHERN 750-KV POWER LINS 


j 
fArticle by E. G. Berlyand, M. I. Gurariy, V. V. Yershevich, 
Yu. S. Lupltsiiy, A. A. Okin, M. G. Por tnoy and A. A. ; | 
Khachaturov: “Trice Operating System, Stability and Automa- | 
tion of /50-KY Power Trens smis Sion Between the Donets Basin, 
Dnepr, Vinnitsa and L'vov"; Moscow, Elektiricnestvo, Russian, | 
No 6, 1970, pp 7-12] Te ge es | | 


: ° os - a \- is 
Tne power sinenieeicn line examined ee the article se 
is a powerful intersystom hookup being constructed in the 
Unified Power yee fons] of the South. in dcclmming this 
line, questicns were solved related to its ooerating sys- 
tems, its stability and automation. Consideration was given 
to tne per ticular features of the given 750-kv yower trans- | 
mission related to its position, Significance for tne con- i 
nected dower systems and possible consequences from dis- : 
turbances of stability. 


Tne develoomant of the cero ths ee and ne ooer- . 1 
ating reeines of tne 7 a Pel in tne Oss a 
or tne Souta,; primdgraay large tnenMaL SOWSE piants nave been 
built with the installation of units having a maxtiinum unit 
capaciiy of from 100 to G00 Mvt. In 1970, two-thirds of tne 
generating capacity was concentrated at 10 ¢ eeevaeus with 
biock units or 200- 300- ~860 Mwt. 


During the first stages of developing the OES of the 
South, a voltage of 220 kv was set as the highest voltage 
Stage for the intersystem hookups. 


At the following stage, “voltages or 330 and 500 kv 
were examined, and the advisability of introducing a voitage 
of 330 kv was established. 


: However, in introducing a voltage of 330 kv, it was 
considered that by 1970-1972, the basic lines of this voitage 


Ina Calihan Aa ARR A ek a a a a al hl a a a 
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would be converted into distributor ones and cowid not per- 
form the functions of Intersystem hoonups. Analysis of tne 
developuent prospects of the OFS of the South showed that 
since this system could not expect stably routca anu donr- 
term capucity and power return flows oetween the individual 
regions, the necessary capacity of the intersystem hookuos 
could not be determined solely by the balance capacity flows. 
It was also essential to consider the return flows of capac- 
ity determined by the deviations of the actual. load increas: 
and the introduction of capacity from the calculated, by tne 
two-way cxchane of emergency reserve capacity of tne individ- 
Val power systems comprising the OS of tne South, as well as 
other factors. In the given instance, the return flows not ° 
related to the capacity balances are comeasurable with ‘ne 
balance ones and can significantly exceed them. Anaiysis 
of the individual components of the calculated capacity re- 
turn flows established tne necessary casacity of tne inter- 
system hookups in the OES of the South for the 1975 level 
equaling 2-3 million kw. For providing such cacacizsy, the 
following variations were provided Por the development of 
the networks: strengthening, the 330-nv networks; Introducing 
a voltage of 500 kv; introducing a voitage of 750 Kv. 


Technical end economic analysis eof the variations 
showed that maintaining a voliage of 330 kv as the nignest, 
without having economic advantages over the otner variacvions, 
at the same time possesses considerable technical drawbacks 
(the complexity of laying tne routes of a large number or 
parallel lines, the greater readings or the snort circuit 
currents, tn2 difficulties ‘of connecting large power plants 


to the system ard so forvn); . 


A voltage of 750 kv, in compavisen with 500. Kv, even 
at the first stage (5-6 years) will provide a savings tnat 
is small (3-5 percent) but steady (with a variation in the 
real limits of the initial data), and is most successfuliy 

ec existing voltage of 339 kv ahd is more 


combined witn cone 
prospective. 


Tne state of the scientific and desinn studies on 
750-kv cquipment as well as the results of oceratings one 

* first modois of equipmeni installed on tne exsarimental 
Koneakovo-- Moscow 150-kv power transmission Line nas made it 
possible vo complete the first industrial 750-Kny Lines and 
substations at the established tines. 


In addition to the designated variations, a seu 
also made of a voltage on the order or 1,000 Ry ani tne 
building (instead of introducing .« nigner level of voltage 
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"or a direct current power transalcsion aine con cting 2 or 
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3 basic units of the system. 


It wes discovered that Line introduction of lines using 
a voltage on the order of 1,00) kv of alternating current, . 
wae not advisable, since with the preat Load density in the a : 
ORS of tne South there would inevitably b2 a Jrage number of 
higsh- voltage poe ae Even with a minimun number of 
substations (tour), this variation ald not possess asonomic 
ad vail ECs in commarison with a voitare of 750 ky. The 
reliability of the 1,100-kv variation was less, sinve for 
a significentiv longer time, the basie nesiuns would be 
die als reiypyerny mower Srans- 
Peonoaic ond t6es fut exe wae the ine 
lca eee a LS A COD 


hen! fone Aeon 1) ia 
vn were BCR a ~ es pure 


mission lines is less 
“troduction oF & Aigner VOL Ltst 
‘to the designated considerations, it was decided to use 750 
kv of alternating current as the highest stage. 
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In building the sys ‘tom of the 750-ny networus over the 
long run, “Gonsideration. was, paid to the configu: ration, and 


tal 


wizge of the territory. of the Goh. the sizas or the adjacent 


On andthe hookups with them, us eee Si GG ‘Cnaracteristics 
“Of the individual ‘units within the Os ae 


eee net Sree Sem oO Omen te He ee eee eran 
+ ae meee - Seca en Been ees we mtes came a eeen: e 


The largest adjacent Seceaua Clone of the OES of tne 


wid 


. South were the “OHS of the Cenier and the other OES connected 
‘to it as well as the Unificd Power Syster of the CEMA member 


nitions (tne Peace On) ; 

: Proceeding from the particular fertures of the ex- 
‘ternal hookups, during the first staze o;' develosing the 
750-kv networks in tne OES of the South, it was decided to | 


create 750-Ky oowor transmission across +e entire territory 

of the system through its central part running from east to 

west (Fig. 1) (during the first stage, one circuit, and 
first Pueky eireuit snould — . 
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points of tne associations adgacent to The OLS of° s 
in the west and cast, as woll as interconnect the lergest 
units within the OBS of the Soutn (Donets Basin -- dneor -- i 
Vinnitsa -- L'vov). For connecting tne vemaining regions of 
the O#S of tne South, Bor @ ions time to ans in 6 majority 
of instances, a voltage of 330 iv will bo sufficient, since 
the distance from the intermeniate osinzs on the Te deky 

Donets Basin -- L'vov main line to the boundaries so the : 


system in the south and the north does 396 exceed 3209-400 


‘Kilometers. . 
For a certain ot of time unti? the creation of a 
developed network’ of 750 kv, tnis power sransmaission line 
» ji - : ret : 
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Pig. 2, Calculated sehedule of the duration of 
exchange capacity flows. 


Ths sta abi dity of the vower associa. ion and 70-Ky ooWer - 
transmissicn. Roesearen on tie Stability or tac assoclaticn 


Neo 


hookups. Tne 750-kv power transmission line is the greatest 
power hookup between tne eastern and western portions cr tne 
ORFS of the South. For this reason, rigid demands were mace Xe 
upon its stability in terms of the entire vange of supposed 


operating systems. And for the protracted systems (nore aera 


500-1,009 nours) these demands were more rigid tnan for tne 

short-term, that is, in accord with {1}, in determining the 

-stability requirements, consideration was paia to tne ected 
tem 


cance of the transmission and the probability of tne sys 


Stabllity research on the designated 750-kv Donets 
Basin -- L'vov power transmission line, under the conditions 
of the parallel operati on of the OSS of tne Souta with oe 
OFS of the Center and the OS of tne CEMA memoer nation 
particular features were discovered whiecn, obviously, or 
largely be characteristic for other hign-capaclty sntersy 
connections. For the given line, the most difficult in » 
of stability is the system of the winter maximum wnereby 
transmission of power from the east to the west: reaches tae 
greatest amount. This system wes used as the basis for tnc 
stabiiity caiculations.* The stability ang .speciai messure 
for raising it were evaluated in the eniire expeeted range 


of return flows 


OQ je 
c 
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The Saleuated systems for changing the network of the 
OES of the South contained up to 30 unite and S squivaians 
gener ators. The generators were accounted vor dy a constancy 
or the transient emf, while the ioads were uecounted Yor vy 


. The stability caleuialions were basically carried out 
on an Ural- digital computer according to tne program de- 
seribed in [2]. a 
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Ghee eonstank resdithaneess.  heesrets on thee dar dae of ite 
methols of presenting the Lomwds on Ghe Statie slability ohowed 
that wlth the possible changes in the loud Characboristies, 
the maximum capacity for power transmission changes by only 

5 percent. 


Let us examine the particular features of the analyzed 
system which are determined by the cnormous capacity of the 
power association. 


With short circuits in the 750 and 330-ky network dis- 
-connected by the basic safety relays, the dynamic stability, 
is maintained without employing any additional measures, since 
the inertia of tne system is very great. However, for pro- 
viding synchronized dynamic stability with short circuits 
close to the buses of the large power dlants, in a number of 
instances the primary units of these plants must be errected. 
The relatively high level of synenronosus dynamic stabil- 
ity is determined by the fact that the cadacity imbalance oc- 
curring with a short cire.it, in terms of the cavacity of the 
OES, is insignificant and the siynamic transver remains st 
For this reason, in terms of the svability condition, the 
Ss 


at 
recloser] on the 750 and 330-kv lines, with tne exceotion of 
the areas-’of the networx connecting large plants with tne 
power system. 


’ The power surges caused by the disconnecting of large 
blocks are not dangerous for the desimnated system. For exean- 
ple, disturbances caused dy tne Shutting down of three 200- at 
blocks or two 300-Mvt blocks in the wester; dortion of the 
OES or an 800-Mwt block in its eastern portion, jo not exceed 
the normed {1] reserves of static stability in the ore-emergonc 
systems. 

Research has shown that oasically tne static stability 
ds disturbed with the exceeding of its limit in tne DoOsSt= 
emergency system (with a faulty APV lautomatic reeloser} on 
one of the sections of the 750-kv VL [overnead line] ) or with 
an asynchronous system on the adjacent sections. Tne stabii- 
ity of the system in the postemersency overation (after discon. 
necting the sections or the 759-kyv Vi) can be ralaod oy using 
wutomatic safety equipment whieh limits the return flows 
on this section for the 330-kv lines remainings at work to a 
value corresponding to the necessary reserve of statie stabil- 
ity in the postemergency system. ‘The systems automatic equip- 
Ment under these conditions has a Slenificantly greater role 
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"oshienthel operate ta paella with the neblwork of G4 hve ef 
Sines Che eapaedby af the 3 40-ehv nelworikes olvuihdngs the : 
transmission of (50 ky da ecomensurabbe with das capueity, 

the operating, rerimes of Ghee Donuts Basha e- Livov [b0-kv 

power transmission line were provided jointly with the 

operating regimes of the 330-kyv networks. : 


Analysis of the capacity balances of the individua?. 
regions of the OLS of the South for a period up to 1975-1978 
showed that: 


The value of the maximum balance return flows over 
the 750-kv line varies from 1 million kw (the sections 
Dnepr -- Vinnitsa -- L'vov) to 2 million kw (the section : 
Donets Basin -- Dnepr); = 


The directing of the return flows over the year can 
be stable (the Donets Basin -- Dnepr section) as well as 
reversible (the section Dnepr -- Vinnitsa -- L'vov); 


Over time, d¢pending upon the date and rate of com- 
pleting the capacity, tne value and che direction of the 
return flows according to the sections can cnange, and nere 
it is expected that in the Donets Basin -- Dnepr section, 
the directing of the flow from east to west will remain for q 


.&@ long period of time. ; 


The return flows change in time, in direction and - 
within broad limits, depending upon a comdination of a num- = 


= 


ber of factors. An evaiuation of these racurn flows by 

‘probability metnods has shown the necessity or considering 
return flows of not less than 1-1.5 million kw in tne ca- 
pecity and these may coincide in diréetion ané in tine with i 


the balance return flows. a 

< : \: 

Thus, on certain sections of the 750-kv oover trans- ' 

‘mission line, ‘in 1975-1970, there is a possibility that : 

capacity return flows may arise of aroun 3 million xw. 
j 


Fig. 2 gives a duration distribution of the expected 
capacity flows between the Donets Basin and the onepr sys- 
tems. From this gprapn‘we can see that return Plows of 
2,000-3,000 Mwt are exoected for only around 3 dercent or 
the time, and from 1,000 to 2,000 Mut, around GO peicent 
of the time. Tnese date have been used as the basis of 
determining the electrical systems and the requirements 

‘upon stability and automation. 


: : 
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oe Ghee power aissoehat bom uineder a ontanbrert oe coped ites | 
Jn bhe pos temarpeney yet (arbor Chae cD aseremmarecee tte ast! tC dye : 
Pwoeke Une). The Jnereased demands upon the abemil be cut djte 
ment dn the given inestanes are justified, sinee the apernting i 
systems under whieh the stabiiity of the system ino the past 
emergency operations is achicved solely by the aetion or the 
automatic equipment are comparatively rare. : 
. t 


Bt Fs Rin = Rie 


i 


The table shows tnat the maximum capacity for the 330-ky 
connections remaining in operation after the disconnecting of 
the 750-kv Vii vary for the three sections. This nae been 
caused by the differing approach to maintaining stability witt 
the disconnecting of the 750-KV YL on the Donets Basin -- Dnsor 
section and on the Dnepr -- Vinnitsa -~- L'vov sections. 


Donets Dnepr -- Vinnits2 

Basin -- Vinnitsa -- L'vov 

Dnepr 

Kumber of 330-kv shunting ; ‘ 
conmnections on section a 3 3 of 

Total maxinum transmittable 
capacity over tne 350-kv 
dines with the disconnect- 
‘ing of the 750-kv VL on 
this section, Mut - «3,900 1,800 1,800 

Same in oercent of total 
‘limit of transmittable 
capacity with connected 
750-kv VL 


On the Donets Basin -- Dnepr section (sufficiently 
poverful shunting 330-kv connections) for preventing a dis- 
lLurbance of stability with the disconnecting of tne 750-nv YL, 
there must be an unloading, of transmission which can be 
achieved by the high-speed emergency conblrois end by Limiting 
the capacity of the thermal power plants (Nonbassenergo fhonets 
Basin Power Association] ) and simultaneously by disconne :b.n5 
(Dneproenergo fbneor Power Association] ) tae consumers whitn 
“can allow a bricf interrudtion in power. It is most advissihic 
to shut down the Joad and unload the olant to the same degree. 
Here, the reduction in the power transmittoad on this section 
does not inrfiuence the ovcrating regime of the adjacent seotc- 
tions and tne frequency of the power association. 


It is advisable to limit the power on the 330-kv lines 
in several stages (for example, by 400, 890 and 1,200 Mut) in 
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“shubling, down Ghe (OO-sky Vil claps brig, apc ble pore ines 
eapachiy Cor the (o0ekv VE. Le bie neeessary quantily ot 
load permitting, an inteecruption ia power boas not been ace 
cumuiated for wnlouling tne line in the systems of max tiaun 
power trancmission, it is possible to reduce the return flow 
of additional unloading of the plants in Donbassenerco. Ap- 
proximately (with close equivalent coefficients of statism 
for parts of the association located to tie west and east or 
the Donets Basin -- Dnepr transmission), the achievable re- 
duction of power transmitted on tunis section will be: 


Ape P P 
7 APs Mera tA 


where AP -- the reduction in the transmitted power; " APs ~- 

the reduction in the power of the generators in the transmit- 

ting system, AP, -- the reduction in the load capacity in 

the receiving syStem: Py -- total capacity of the receiving 

portion of the association located to tne west of the desig- 

nated transmission; Po -- the same for tne transmitting sec- 

tion of the association located to the east. : 


The relatively slow increase in the reciprocal angles 
between the vector of the emf of the stations, in disconnect~ 
ing a portion of the 750-xv VL, makes it possible to effec~ 
tively disconnect the consumers for .. time exceeding the 
pause of the BAPV. Thus, this automatic equipment will oper- 
ate only ,in the event of falsy SAPV, and under tystems accom- 
panied by the transmission of significant power over tne 
750-kv VL. For reducing the power interruotion of che discon- 
nected consumers, it is advisable at the same time tc switen 
the hydrogenerators of the Dneproenergo stations from a com- 
pensatory system to an active one, and switcn on the reserve 
units. : 


On the Dnepr -- Vinnitsa and Vinnitsa -- L'vov sections, 
the shunting 330-kv connections are comparatively weax, and ; 
for this reason, with an cutage of the 740-kv line, tne daral- 
“ Jel operation of the power associations ror the three extended 
330-kv lines should be maintained. under cperating sys.uems, 
where the power flows over the 750-kv VL are relatively sinall 
and’ approximately correspond to the planned balance LTlows 
(Tmax © 5,000 hours). With the outage of the 750-xv Vi. under 
the operating systems or transmitting brie? large flows 
(Tmax % 900 hours), on the shunting 330-“v lines Lic breaker 
automatic equipment should be used which saoulu disconnect 
these lines with a faulty BAPV of the 75C-kv VL, so inat the 
asynchronous passage not cause a disturbance in the stability 4 
of tne adjacent systems. . 
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On the 750-S20-kv conneetLons of the Poneto Bastin ee 
Dnepr, with brief systems or transmitting power lows over 
the 7$0-kv VL up to 2,000 Mat with Tray * HOO 4 1,000 hours, , 
the safety system automation nas been designed for preventing 
a disturbonce in stability with an outage of the 750-kv Vi 
by unloading the desig¢nated connectLlons throurh limiting the 
powcr of the thermal power plants an‘ disconnecting the con-+ 


summers. 


Under the systems using the Donets Basin -- Dnepr 750-kv 
VL to transmit balance power flows up to 1,260-1,400 Mut with 
T; = 5,000 + 6,000 hours, the safety system automation has 
basically been designed for orevensing, a disturoance of stabil- 
ity, with severe damage to the 750-kv VL related to the faulty 
operation of the switches and the action of tne URXOV fabbrevia- 
tion unknown], as well as with damage to tne 750-kv VL under 
the systems of repair outages of one of the basic 330-kyv 


shunting connectYons. 


Me starting autcmatic eauipment for the 750-kv Dower \i 
transmission line has a three-stage power sontrol for the a 
750-kv VL in the preceding system and in operacion, with the 

tripping of the sarety relays and tne aacconnecting of the r 


switches on both ends of the transmission. 


The use of graduated control of the preceding canacity 
of the 750-kv VL maxes it possiole to approximately sstimate 
the load of the intersystemn 750-330-kv nooxugs on the Donets 
Basin -- Dnepr section, and. to carry out, if possibits, a dif : 
ferentiated action of tne safety dutomation depending upon 
the size or the return flow. 


On the 750-kv oower transmission line, they also plan 
to use starting automation equipment reacting 29 a change in 
the angle between the voltage vectors on tne 330-Kv buses oF 
the 750-kv substations (Donbasskaya and Dngprovskaya). Tois 
automation makes it possible to directly establish a dis- 

turbance in stability on this section. Tne secting or the 

* automation for the angle should be devised fren the recioroczal 

angle fo: the transmission with short cireusits on the 750-ny¥ 
VL with a properly operating APV or OAPV (single-phase auto- 
matic reclosing], as well as with damare on the adjacent sec- 
tions of the 750-kv transmission. Stability researcn nas 
shown that the designates transmission angles do not excead 
50-60°, and & further inercase in-the angle to 150-1809, witha 
a stabslity disturbance occurs over 2.529 seconds. Since 
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re ; Fig. 4. Diagram of the placement, of automatic safety equio- = 
ment for the Donets Basin -- Dnepr 750-nv power trans- - 
} mission line. ty 


Pr -- station gencrators; Py -- lsad consumers; SU -- auto- 
matic starting units with graduated power control for the 
750-kv line and starting with the activating of the safouvles 
ae | or the disconnecting of the switenes; AA -- angle automat: 
a unit; BA -- breaker automatic equisment:; TC -- teletransinis 
sion signal unit of safety automation; TC, -- signal telic- 
aa transmission unit ror load discowmection; TC, -- signal tutes, 
; transmission unit for fall in generating capacity or Station: 
. . LDA -- load diseonnecting automatic equipiacne, ULA -- high- 
‘  gpeed automatic equipment for unloading and iimiting stavion 
power; SLA -- starting units for local station automarion 
we for high-speed turbine unloading with nearby short circuits. 


On the sections of the Dneor -- Vinnitsa and Vinnitsa -- 
Lvov 750-kv power transmission linc, the sarety automation 
will be based on the same principles as for the Donets Basin -- 
Dnepr scciti.on, but with certain particular features. : 


e Os 
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The safety system automation has been designed for a 
reversible power transmission. 


WIG vehi (few ttor Che Daepat e= Vinntbaa -< Li vay 
tranemtston not exceed tis Ge panned badanee values (Nag 4 
ON Pints 
2,000 Hours) ne insures are required bo prevent babi diy 
Usturbances with the disconnecting of (he (G0ekv Vin Since 
the 330-kv shunting connections on the given section are 
weak, with brief power flows which sipnifieantly exeeed the 
balance and the disconnecting of the 750-kv VL, their rapid 
Bcparating is provided. 


In the systems of Kiysvenergo [Kiev Power Association], 
Vinnitsacnergo [Vinnitsa Power Association] and L'vovenerso 
[L*vov Power Association], there are no major concentrated 
consumers which will stand a brief interruntion in power 
supply. For this reason, tne high-speed disconnecting of 
the consumers using tne safety system automatic equioment in 
these systoms, with a disconnecting of the 750-kv transmis- 
Sion, has been planned using trequency circular remote con- 
trol for disconnecting the consumers which are connected to 
the AChR [frequency-controlled unloading) . 


As the reserve automatic safety eculoment on the 750- 
330-kv connections, breaker oquipment has been provided da- 
Signed to operate in tnose instances when a stability dis- 
turbance and the occurrence of asynchronous regimes cannot 
be prevented bythe abovea-examined automatic safety ecuipment. 


In choosing the breaker equipment for the 750-kv oower 
transmission line, consideration has been paid to tne Tollow- 
Ing requirements: 


Dependable operation with asynchronous . egimes cn the 
Given transmission and keeping out asynchronous regimes on 
adjacent sections; ve 


Reserve capacity with breakdowns of the automatic 
breaker sets on one of the ends or the Vi; 


Detection and elimination of an asynchronous course 


in’ the incomplete phase: systems related to the failure of 
the switches of one or two phases; 


Providing as rapid as possible breaking, since tne 
@synchronous systems are ‘accompanied by long voltage falis 
‘on tne 330-kv buses of the large stations and major juncture 
substations. ; 9 
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“Fig. 3. Angular change between equivalent generators of the 
Peace OES and L'vov (1), Kiev (2) and Donets Basin (3) 
with faulty BAPV on the Donets Basin -- Dnepr 750-kv 
line. . : 


Aside from the designated automation, at the large” 


a thermal power plants with blocks or 309-800 Mut connected to a 
the substations of the 750-kv oower transmission line, for : 
example, the Slavyanskaya and Uglegorsxaya GRES [state re- 


gional electric: power plant], for greventing «4 aisturbance 

of the dynamic stability, plans have neon made to use automa- 
' tion with starting when the 330-kv safeties are activated 

: and with a significant fall in the direcy sequence voitese 
(less than 0.5-0.6 Uy) on the 330-kv buses of the designated 
i 

‘ 

i 

{ 


GRES with control of the preceding capacity of the, piant. 


a: For. transmitting the signals of tne safety automation 
» Fi on the 750-kv power transmission line, very dependable and 
a. high-speed high-frequency channels are required for the 750- 
330-kv VL as well as over the cable communications lines 
using high-frequency amd voice frequency remote disconnect- 
ing equipment. ror increasing, the reliability of the sarety 
automation on the basic routes, plans have oeen made for 


duplicating the communications channels and equipmene. 

A diagram of the location of the system sarety automatic 
ee ‘equipment of the Donets Basin -- Dnepr 750-kv power ctrans@- 
mission line 1s given in Fig. 4. 
i 
| | 
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On the 750-kv power transmission linc, as the basic 
equipment they have planned automatic angle breaking equip: 
ment with a set of around {150° making it possible to dc- 
pendably detect a stability disturbance in the first cycle. 


For providing mutual reserve capacity, a plan to in- . 
stall a welay Cor angle measurement on both ends of cach of 
the sections of the 750-kv power transmission line is pro- 
vided. In accord with the stability researen, witn the 

f{ _ given settings, the naubomatic breaker equipment has been 

separated from the maximun 750-nv transinisslon onszle with ; 
damped fluctuations in the event of emergency turbine contre, 

as well as with stability disturbances on related sections. 
As additionel equipment on each of the ends of tne 750-kv } 
power transmission line breaker units nave been installed 
with starting units activated by the current or the aiterna- 
tion of the sign of the active capacity with a ccunter of : 
2-3 cycles and an additional time delay and a controlled 
resistance relay for controlling the position of the center 
of fluctuations on the 750-kyv VI, as well as with starting 
units reacting to a pulsation in tne current of the zero 
sequence in an asynchronous ingomelete phase regime and with 
a time delay. The systems testing Will tell which of tnese 
types of breaking is preferable. 


epee 


On the 330-kv shunting connection’. for breaking in 
the first cycle, »reakers have been planned with starting 


all units reacting to the rate of change in the measured re- 
sistance. oy 
In addition, on the shunting 330-kv connections, they 
also plan to install breakers with @ counter of 2-3 cycles ‘ 
of an asynehronous course as well as units reacting to tne 
: pulsation of tne zero sequence current. . 
Conclusions. 1. The first element of the Tp0-ky net- 
work, the Donets sasin -- Dnepr -- Vinnitsa we Livoy 750-n4 
power transmissitn tine, creates an opportunity to connect 
in tandem the associations of the Center and Soutn witn tna 
association of the CEMA momoer nations, as weil.as t9 pro- 
duce capacity from the new power plants with blocks of 
> 300-800 Mut. . 


a 


2. Tne disconnecting or the 75O0-kv power transmission 
on one of the sections (without the APV or after tne un- 
% successful] BAPV) in a number oP instances is a severe dis- 
turbance of the system, and here the StabLllity is maintained 
only by using the system automation. wis causes ‘inereased 
demands upon the ausomatic sarety equipment in terms of its 
selectivity and reliability... 
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3. The high-capacity 750-ky, power transmission has 

a sinnificant influence upon the regime and stability of the 
power assuclation as a whole. A Gisturbunce in stability on 
one of its sections leads, as a rule, to Simnificant voltae i 
falls in the 750 and 330-kv network and to stability dis- 
turbances at the individual power plants. The basic task of | 
the system automation is to prevent such stabllity disturbances 
or to localize them. | 
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4. The research conducted has made it possible to dc- 
termine the necessary range of systems uutomation and to 
evaluate its effectiveness in providing the necessary level 
of stability in the system. This automatic equinpment shouid 
combine widely used cauipmens (BAPV, APV, and so forth) with 
comparatively new equipment {emergencey regulation of steam 
turbines, load disconnection in the function of the trans- 
‘mission angle). 
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RIGH-VOLTAGS UXRAINLAN POW LYE DeSCRLIEZD 


isticlo by Lage V. S. Zaclosnveles "750-kv Powzor Transmission Botwoon 
‘ a oom oh 


LA 
thy Dowets Ensin and the West"; Kiev, Enowcotike 4 Elokieis alatsive, 
: . . ES TST earner namavemetiarinmmsoantitnny 
Russian, No 3, 1671, po 7-9] 


Tne first dncustrial 750-lv power transmission line between the 
Doncts Basia and tha West consists of thece Soetvicns: Donsts Bisin == Dnepsz 
ee Vinnitsa w= Wost, with substations in tho rogscas of Donowsk, ; 
Divopsrepatrovsk, Vinaitca-crd L'vev. Over this iano around 1200 Jen leaz, 
they antornd to teanumat Longeteina powor Slows of 0.71.7 million lar, and 
short-term oncs to 2 million inv. . 


The 750-iv puvor trencaission line will be a unigue oiLcetsical 
bridge for mancuvering eleciwte Capacity in tho southorn O5S Lusited power 
syston] and in tho CEMA nations. Via the Deasts Basin substation with a 
Voltage of 5CO-iv thovo will bo a Rootup with tho OLS of tho Center an 
Nortnovn Caucasus, and + weuth the Westera Uleainioan Sudstation, with a 
Voltsgo of 400 kv, a hooluup with tho pewor systoms of tho C=MA nations. 

In lino with tho Rearing Scarcity ef poak capacity in tho Southozn O58 
Considering tho tine difforonce over such a gncat distcencs rem east to 
wost, it is possible to uso the Ciscrovaacy in tho losd maxiouns and cquring 
the wintes eouvert ths Volshsizya and SovovorwKavkazskaya hydroclectric 
Stations to a peak oporating systcme 


The line has been dosizacd for motal bolted winced sunposts. The 
intoricdicts supports ary portal oa bases with a hoight of 32-motors fron 
the ground to tho travorse, 

Oa audividusl erossinss thoy aro Tecu-standing povtal oncs. Tho 
anchor calar supports ave Wwdped with an additional Support Lor bypassinz 
the loop. ’ 


Tho insulators ava plass. Tho Suppest garlands aro Qoublo-csain 
With 24 PS<12A ansuiators in cach chain. Oi avoas of tha rcuto a1 tno 
fourth vorlon of tess Se & portion of tho suppot Gorlands is of 33 PS-163 
dnsulstors. Tho tonsion garlands are Zourechain with Fe PS-22A ansulavors 
dn ouch chain, 
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The powss teansuisaion lino uses A20+00 wire with Jour strands in 
@ phase with a splat spacing of Go0 mm, and aatucphaso disteance of 19.5 
motors ard two ferroaluminum eavies of tho ASMG~-70 grado. 


Tho cables havo buon insulated and aro usod for high frequency com= 
munications. no insulating lover of tho eablus has boon sot prococding. 
from the conditions of melting ico on tiom with a veltago of 110 kv. 


The choico of the lino phase pavanetors has boon mado considering pe 
tao rostriction of maxinum tonsion of thea oloctsic field on the surface of | 
tno wire according to the tolevablo level of radio intorforence from tha is 
corona. 


In choosing tho routo, consideration was given to the necessity of 
locating 4% as close as possivlo to tha beundarius of the erop rotation 
fields, ard the impossibility of coming not within 120 neters of posulatio: 
podats arc 60-100 nctors for soparate houses. Moreover, an effort was made 
to reduco tho numbar of crossed railways and highways as well 35-330 kv 
power transmission lines. 


In four points of this transmission line, in the rogions of Artonevs!:, 
Daopropsteovsk, Vinnitsa and L'vov, it was planncd to build substations 
with a higher voltaza of 750 iv ani a lexce ono Copsendins uson the oxist~ . 
ang, as follows: 750, 500 axd 350 kv at tho Donets Basin subdstation, 759, 
400 ard 330 kv at tho Wesvera Uletaindans 750 and 336 kv at tho 
Dnepropotrovsk and Vanaitsa onus. 


Tho total transformer capacity of the substations is 5500 mva at the 
Donets Basin substation, 3600 ava at tae Dacpsopotrovsk and Vinnitsa oncs 
and 5000 rva at tho Western Ule@ainien substaticn.e 


Due to tho great longth of tho suétions, under no-lozd corditions 
for the lino, the necessity has appeared of consuming signifscant surpivses 
of reactive power generated oy the linscs. The amount of this power is 
600-700 mares. For compensating for tats poraz, provision has bean mada 
for installing, cn each scetion of the Line, two 300-nvaro reactors con- 
nocted to the tovinning avd exd of the lino section. Tho connecting of 
tho reactors to tho lino is planncd through a spocial device (cut-orl) 
with a spavic conncetion with overloads end its disconnecting under condi+ 
tions of transmitting largo flows of power over the 750-kv lino. 


. _ Undes wecdsam load corzditions on the 750-kv lino, at the 750-kv 
substations i¢ has occn necussary to dustall additional sources of roactive 
pewos. At the voactive pewer scurcos provisica hss boon mado to uso syme- 
chronous copornsaters with a ezpacity of 160 mvasos cach connceted to tho 
vortiary winding of tho 750/330 kv autocovinors. Ab all tho 750"ekv sub-~ 
Stations, provision has been made Yor axsonging voltage evess regulation. 
The voltage cross rogulation of tho 750/330-kv autoZormovs will bo carrioa 
out by activatins a spocial contvol transformas in the brosling botwoaa 
sho brought out acutral of tho auteSomios and tho adjustnont windins bailt 
=ato thu autoforuor ror tho longitudinal adjustszont (mado in tho zoro of 
he auvozornur). : ; 
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Tho syoten of tho 789lev Oni Cogen Ginteizate: ) at tno Substatior, 


13 one ard «acid. Ca tho THIN OA, An bhu convection carcuab, psovision 
J 
; a 


6s Crunslonoes of the Titin750 


& mady for tho tasulatdon o dnutoumurs eumsont 
(Oi"750 type 


4 * 
799, and canscitanca Voltage breakers of tho | 


As suiitching cquinuent at tho substations, vrovisien has boon m.do 
for tho dnstallaticea of & now typo of switches, the W53-750, with quoneher 
Chaimbors in notel tanks, and by this couplote protection against oxplosions 
in tho switehcos is ach ioved. 


Oa tho 530-Iv OR, those as also a ong ard a hol? sostow. In all 
Circuits of thy cormcetions, switchos of a nox typo, tho VWE330 nave been 
f are noe suifiedent in terns of autLoctins 
capacity), bveakers of tha PND-350 typo, and fos tho dnsteenent eussont 
transformurs the tysoa TNN=339 has boon used, on2 tho voliazs transforrsys 
evo tho Nit=320 trso. AS tho Substations, provision has alco been mado 2 
the molting of deine: with a Voltsze of 110 kv oa tho exblies of the 750eKV 
Line, and a veltago of 35 kv on tho cablos of tho 330~kv Lixo. 


50 
Bs 


For noltdng deine at the Substation, a thrcoephase trsoowinding 
transformse King boon used with 121 bs 2, 5 porecne (37.5 52% 2, 5 Seetons) 


15 kv with « cametty of €0 ive coxceted to tho L5ekv assexcly of tha 
Pirst group of 750/330~ly euvoforiioss, \ 


For providing roliable work of the 750 end 2Welkw switches wit! 
dneroased doTicctiny pewor Values, provision has teen mado Les complete 
Comprossor units consisting of thycoo cenpressows at a prossusy 230 guage 
‘atte, & pircductivity of thsoo cubic movers pow minute each, tyo high 
pressure ai> eclicctors with 230 guago atime » and tareo operating pressure 

alr colloctors ot 40 guaze atias 


Tao substations occusy 30-0 hoesevcs of lend eseh, ond aighways : 
and railways will be broughs up thom. AS thom wAll be Dullt tho basic ) 
OR Lor 211 voltages, tho fcurtations Lop tho anvetorusvs acd Ssyacnroncus 
Combonsatevs, a genusval subsiction covsel pout, « tudldias fer tho 

auxiliary equisncnt of tho Syacnrencis compsnsato. and eneloscd L5ky 
distributors. Of tho awilliary vacilitics, wo nus point ous tas combined : 
building fox SOPGIS and operating vasseses, the Cunprossor Station, the 
Gis supply building, an dnstalletien fos cooling iadustrial WaGe?, an ine 2 
Sulating oil: storago arca, ond so Sorth, 


Tho cuteformos groups ave nade UY OF Singly phase avcofesmers wit! 
2 ~ 


aunit caprcivy of 333 nave O2c8 in pacso wita « Sing.o Seservu phaso. 
. a 

e Yoo : sa : ae t 

In 1970, tho Ulwsinian Aivison of bMOLLOSCE Dvoyeit | Pcsor Network 
Design institute} commoted tho teeiziest pleas ves the Deross Basin, 
Tnupe and Vinidtse substations and So 7A-kv lino conncetins shome Tho 
tuchnical plans for tho Wostora Uiiwsindaa substation and the 750eKV ling 
fron it to tho Vannitsa subdstation hevo also alruady beon coazoved. 


‘ 
bd . 


. - 12 - 


Bie RUS A lea nee Teepe Patti ty pon, vied neta "Beas < gia il és rn f 9 " we 
ee i aca a a Nel a tt 


Latta ta satan 
AW Ti aiainceg’ nas 
shiv elise ow aspamion ee ries Wee 


- Approved For Release-2004/40/12.CLA-RDRS5ST008Z5RO920000200simdumiaiatcinmeeiiatitisiane. aid 


: “ty, 1970, construction started at tho Drwpe substation. In 971, 2% 
46 vlad toe bosky oporisng dts 330-Kv distencutes ang tao 75Gekv Via 
Seon to thu Vinnitss substation in order to temporarily opoveto it at a 
Voltuge of 330 kv. ‘ 
At tho sano tino, by the ond of 1971, they intond to build and hivo 
an opovation tho 330ekv Line butween tre Ladysaiaskaya GRS (state ropionsL 
pewor plan’ ]} ard the Viandtsa 750/550 suwiation. 


a Considowing the 330-kv Lincs which woiro completed in 1970 bottrecn 
/ Ledyzhin ard Pobush'yo ard Lecyehha zd Vinnitss, this will by the third 
330-kv lino for delivering poxer Teen tis Ladysninskaya GRsS. 


With tho opsvating ef the Ladyzhinskaya GRES at full capacity by t:.9 
exc of 1971, tho Viruditsa powwow system will have a surplus capacity on the 
erdor of 600,000 In, and this surplus will decline by 100,000 ler annusliy. 


Considewing the ncasly completed comple: of tho 330-cv ins botive. 
Ledyzhin and Vinuitss, tis 750-kv ling boweon Vannitsa and tho Dneps ont 
tho 330-ekv spus ef tho Dycpr suostution as tag most amportant project fu 
1972 fcr geid constwuction, Glavescntrchontvosat' stvoy [Mein Contra 
Powow Network Constraction Administrctics] of the USSR Ministry ef Posy 
anc Electsitiesiion kas concentwetcd tavou trusts, tae Sowthorn, Soutne 


Wostorn and Bolovussian, on Lis construction. 


The work scetions havo boon distwibuted between tho trusts, and 
they, in turn, have distributed them ootivecn tho nochanizcd columns. 


all Simaltanoously in 1971, at tho Vinnitsa, Daepr and Donets Basin 
substations, constiwuetion and instalation work will. be carricd out, but 
this work is not cart of tho nearly completed complex related to the de~ 
livovy of powor Irom the Ladyshinskaya GRES, but will soca ta required 
fow Geliverinz power from tho Slavyanskaya and Uglegorsskaya Giss. Tho 
complotioa and oporating of tha cxtivo payor transmission line has buon 
set for 197%, Wailo the first soctioa in the Soviot Union of a 750-ky 
power transmission line between Koaakove and Heseow ranning 90 kn was a 
School fos tho designers, buildors and operators, on the 750-kv line 
botweon tine Donsts Basin and tho West, tho acquircd exporicaco must be 
Agepeancd asd broadencd. 


Tee construction of the 750-kv pewor transmission line botwoen the 
Donets Basia and the West is a matter of grost stato importance, and ro- 
“quivos groat attention and holp Zor tho direct axocutors oy the pariy, 


Sovict and tracy union organizations as well as ali. our coiiiunity. 
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ONAL RLRCTRTG PUTER AND RELATED ROULDIEE : 
Mens 


, . _ UOC 621.315.061.4 


ELECTRIC POWER TRANSIVISSION EQUIPMENT OCSCRIGED 1 


ffrticle by I. S. Nayashkev, director of tho All-Union Electrotechnical 
Institute dimond Ve 1. Lenin: “Soviet Electrical Equipment for the Trans 
mission of Electric Powsr at the tElektro-72) Exhibit"; Moscow, Eloktno-: 
_tekhnika, Russian, No G6, June 1972, pp 13-15 


o 


The constant growth of slectric power t.ansmission cepacitias and 
voltages has led to the preader use of power resuurces located far fram 
the regions uhcre tho electric powar is to be used. This growth requires 
improved paramnetars far the electrical aquipment cesigned to transmit this 
pover, These requirements are ospecially ursent in the larga nations with 
q . rich powor resources, particularly in the USSR, USA, and Canaca. 

The Volgograd-iloscow S00-kilovolt altornating current pover trafs- 

mission system has been in oparation more than 12 yaers, the first 

‘ experimentsleindustriel B00ekilovolt direct ‘current Volgograd-Oonbass sys- 
tem has functioned for 6 years, and the experimental 750-kilovalt elter- 
nating cursent Konakovo-Moscou link has operated for 4 years. Construction 
has begun on the 7S0-kilovelt altarnstiny current Conbass-Zaped industrial 
link. This transmission lina is approximately 1,100 kilometors in length. 
The dasign vork and equipmant production is procesding on the ckibastuz- 
Tsentr system that will transmit 1,500 kilovolts at a pover of 6 million 
kilovatts. This lina is approximately 2,500 kilomaters long. Tho oquisnens 
is being devoloped for a 1,150 kilovolt alternating current LEP felocteia ; 
power transiicsicn liae/. A considerable part of the equipment test mocois 
that will cope with this ultxahigh voltage has already ben manufactured: 

an autotransformer, a discharge valva, and others. 


Tho furthor increasos in LEP voltages requires tho resolution of 
. a numbor of sorious probluns, particularly tho dec sasing of tha cvervoitsga 
suitching lcvol, the creation of collapsible or semicollapsiblo structurs 
“ ‘for high-voltege transformors and autotransformers, synchronized swatcaes 
snd suitehos with presuitching rosistors (peedvklyusnen: /70 seprotivianiys), 
and now dischargo valvus with improvud characteristics and inceeased copie 
cities. fany sciuntific-rosoarch institutes and plants are now working on 
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many of thoso problems. Tho sonych is continuing for a mothed of trans= 

mitting oloctric savor evar high-voltaga gas-fiilod and cryoqunic cablus, 
These davicos and the mouns by which oloctric power will bo transmitted 
in tha distant futuro will bo shown at tho oxhibit in the form of a thro. 
dimonsional diagram in tho ontranco hall, 


Tho growth of oclectric powor transmission voltages and capacities os 
f makes increased dumands on tha transformor builders, The modoloe of 750—= : 
und 1,150—kilovolt autotransformors have alroady bagn created end in the 
near futuco tho powsr of ultrahigh=voltage autotransformors will bo raised 
to 1,600-2,060 megavolteamperes in a throt=phase group. Ain increase in tie 
quality of olectric powsr and tho Simplification of distribution nstucrks 
require the wide introduction of transformers ablo to roguiate voltaucs 
under load, This problom is being resolved at the USSR fiinistry of Electro} 
technical_Industry’s -lants and at tha VEI ZAll-Union Electrotechnical 
Institute/ imoni V. I. Lonin. 


Our nation's builders of high-voltage equipment ensure that tha - 
technical paramaters required for the erestion oF powerful new LEPs are 
achieved. Test models of a2) the .75Cekilovolt equipment hava bean dovalopsd. L 
The VEI imeni V. I. Lenin is successfully daveleping a naw series of ait ay 
breakers to control 220, 330, SOO, 750, and 1,150 kilovolts. The suitching 
current will ranga up to 63 kiloampures. , 


The soviet scientific reseacch institutes and electrical equipment 
Plans have accumulated a great dcal of experience in developing and build. 
ing air breakers for all voltages. The first domestic LEPs and Substations 
for 560 kilovolts were equipped exclusively with soviet sir breakers, The 
design and production of this cquipment is always being refined, Tho Elcke 
troapparat Plant has caveloped and produced tha ney soriss of type VV8 : 
air breakers with a modulay. are arrester for voltaces from 3S ta 750 kilo~ 
volts. The latter hes buen the basis for tha design and construction of 
& test model of a breakor for 1,200 kilovolts in a suspended state 
(podvesnoye ispolnaniye). The 500-kilovolt model VV8+50-40/3260 breaker : 
with a switching curront of 40 kiloampores is a standard réprssentative of 
this series, It will bo on oxhibit at "Elektro-72," The control systam 
employad in this equipment has made it possible to shorten the intornal 
switching timo from 65 to 35 milliseconds. . 


a ot The Uriistektrotynzhmash Plant imoni V. I, Lenin has daveloped 
the type VNV aiz bsoeker with a doublo-breaker modular arc avrester for 
220=250 kilovolts and is preparing them for production. Thoso breakers 
function complctely in no moro than 0.04 seconds. Besidas this, they aro 
among the world's best in regard to thoir paramoters and rolative outlays 
of materials and compressod air, 


bi 


ae 


The breakors dosignod for 110-220 kilovoits aro boing optimized, 
The Uraloloktrotyazhmash Plant imani Ve. I. Lenin has produced tho first 
series of tho typos U=110-2000-50 and U-?20-2000~40 Oileresorvoerr broeakors, 
They aro dopendabio, aconomical, and powerful and are ruspeetivaly dusiqned 
for 110 and 220 kilovolts with switching curronts of 50 and 40 Filoanporus, 
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Tho dasign of those breakers is a grnat achiavotinnt for seiencu 
and tochnology. The dasiqn made it possible to docrease th: oil voluso and 
woight of tho broakars and incroused thoir Copundability, raised the nuasor 
of allowod opurations uithout inspaction, and improved thois paranoters 
rolative to tho rated and disconnucting curront, 


In ordor to satisfy tho demands mado on tho gonorstor voltaga csuipe 
‘ment, tho VE imani V. I. Lonin and tho Eloktroanparat Plant heve develosed 
and aro producing tyaq VWW=Z0 gonorator air breakers for 20 kilovolts with 
a rated currant of 12 kilownpeses anu a Switching curront of 120 kilovelts, 
They have been installed at tho Krasnoyarsk GES Liydroeloctria Station/, 
the Slavyansk and Konakovo GRESs “Stato Regional Eloctric Pouer Stationz/, 
and at many other clectric pouor Stations. This switch will be exhibited 


aot "Elektro=72," 


The characteristics of the low-oil generator broakurs of the tyncs 
MG-10, MG-20, and NGG-10 have been improved. In particular, tho sated cure 
rent of tho series "iG breakers has beon incraased to 10 kiloamoeres and tha 
disconnecting current of the serics MGC breakers hes been raised to 5¥ , 
kiloamperes, Tha type RVK=20 breakers and the type TShL=20 cast trense 
formers which are convaniontly built into enclosed busbar conductors hava 
been developed for gencrator netuerks, Equipmont for generater circuits 
is exported to many nations whore it is used successfully, particularly in 
' countries with tropicai climates such as the Avab Republic of Egypt whora 
such equipmont has been installed at tho Aswan GES, - 


In addition to this, developmental work is proceecing on new elec 

‘ trified gas, vacuum, valve, and synchronized air breakers, Development of 
small 110~Kilovolt KRUs /complete distribution unit/ in grouncad metal 
housings ‘filled with electrified sas has begun. Their intredustion will 

‘ result in great savings of space and voluma compared to tho usual distri» 

- bution equipment. : 


Tho discharger valve is tha most important device to limit over~ 
voltages and decrease tha tasting voltagss of hich=-voltaca etuipment. Tha : 
valves with Vilite and Tervite (tervitovyye) working resistances and mace 
netic ate arresters in the Spark gaps that hava oson davelopod in our nation ; 
are successfully zesolving this problem within the entice ranesa of rated : 
voltages. The typo RVNK discharger protects oquismont from lishtning and 
switching overvoltages, and a test model for 1,150 kilovolts alzcacy exists, . 
Types RVNG-SOOT and RVNX-750 hich voltana dischargers will be shoun st the 
exhibit. Tho type ARVNG-500T magnotic discharge valve dasigned vor $00 
kilovolts in its tropical configuration is intonded for the lialiting of 

~ Lightning overvolisecs and has a breakdown voltaga no higher than 2.5u, 


‘ 
any 


translation unknown/ and a shielding ratio of no more than 2 with a +e 
kiloampere current and a surge of 8/20 microscconds, 


He ea Ae em ads we Ree 


Tho typo RUMK=750 discharsor is dosignod to protect electrical 
equipmaont from lightning and switching Overvoltagos in sstuork with a rated 
Voltago of 750 kilovolts. This unit is approximatoly 8 motors tall. 
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Contldaruble guccano has buon aehloved in tho dovalopmant ani! pro 
tialion af Hlocharns: valvus for our ratianta 220-kilovelt nutworks, "Eluktsoe 
2° wilh have achibile of tho typo RV and RYRO nagnotie dessharge valves 
which posses praluctive charactoriotics aqual to the bout foraign designs. . 
The type RVI-220 dischurgor ig in surtos production and ia dosignad toa 
protect oloctrical aquipment from lightning and momantary intornal ovusvel- 
tagos. It featuros a shiolding ratio of 1.7 with a Vekiloomacre current 
and woighs 666 kilograms. Tho ..it is protected by a number of patoantc. 

The small typo RVRO-220 dischargor is interesting. It weighs 470 kilozcans; 
the woight ond size reduction was achioved as a result of un original decie 
sion in the sosign of a zigzag=shapad connoction of internal compononts. 

A few patents ware also registered on this dischargor. 


The further dovelopment of high-voltage equipment requires tho 
assimilution and broad introduction of new materials and tha improvamont 
of the existing materials! charactoristics, Ouring recant years porcelcin 
materials with high mechanical strength heve bosn daveloped and thair proe 
duction begun. One-piece coramic Coverings with hsights of mora than 4 
meters and base insulators with great mechanical strength have been pro- 
duced. Their practical utilization has meda it possible, fer example, to 
decrease the weight of 220-750 kilovolt distribution units by 50-66 porcente 
Among the new materials that make it possible to increase the quality, 
durability, and dependability of high-voltage caouipmant are epoxy resins, 
high-quality clectrotachnical fiber, glass-plestics, cold= and waare 
resistant cubbers, viscous and nonspalling compounds possessing high diclece 
tric properties and good adhesion, highestrangth glues, and so sa, 


Domestic capacitor construction is developing rapidly. From 1946 
to 1970 the output of basic powsr cosine capacitorsinereased 550 times. 
Practically all tha necussary typss of power capacitors have been develccod 
and are in produstion and in 1958 the world's most powerful group of static 
Capacitors began operation — tho Kuybychevefioscou LEP's linsar balancing 
installation, 


The replacemont of transformer oil with synthetic liquid diolec- 
trics in Power Capacitors has allowsd considereble increases in thesa 


installations! parameters. Tho further improvement of characteristics, ; 
especially the cependability of powor capacitors, requires signifirant H 
iuprovements in tho quality of the paper, the liquid disluctric chlercdi~ : 
phenyl, and aluminum foil and also requires the production of synthstic j 
Glectricaleinsulation films. 


In constructing direct current power transmission faciiitias, i 
especially the ultrapoworful 1,500-kilovolt LEPs, powarful capseitor units } 
must ba installed. Thase cundensor units will function in a complex rcsime 
of reactiva powor compensation and highest curront harmonic filtering. 


Special damping and oqualizing capacitors havo been davolopod to 
ensure tha normal oparation of transfurmer units, Capacitors for Capacitive. | 
resintivo high-voltagoa dividers and Jischargurs havo also buon dovelgped 
for this purposu. : 
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Tho Kondenzator Seicatifie Production Association hus dovolonod 
tho spocial DS-80-0,055 caprcitors waich aro assombled into a coluina more 
than 4 notors high; tho Dit-80-0.062 models whieh aro assenbled into a 
colu:n up to 10 astors high; the DikiUeS0-0.01 and = Kk~100~0.025, both 
designed for 109 icilovolts with a capsedtaney of 25,000 plcoravsads; tho 
6.3-cilovelt USSh-6.3-50 with a pywor of 50 rezetivo kKilovoltenporos, and 
& numbor of othow modificctions. Almost all of thom will bo oxhnibited at 
"Elokiro=72."" Those capacitors aro tho equal of tho world's bost. 
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E. Electric Power System Planning and Dispatching 
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ELECTRIC POWER AND RELATED EQUIPMENT 


DEVELOPMENTS IN UNIFIED POWER SYSTEM DISCUSSED © 


Article by V. Bereslavskiy; Leningrad, Leningradskaya Pravda, Russian, 
April 1973, pp 1-2 


A bright spring day in Moscow. In the room of the 
Central Dispatch Administration of the USSR Unified 
Power System (TsDU YeES) blinds have to be drawn 
because of the sun. For a second the patches of sun- 
light can “erase” the image against the light blue 
background of the huge panel. Dispatchers! errors 
are ruled out here. 


Several years ago our newspaper discussed the develop- 
ment of this panel and other equipment for the TsDU 
YeES by Leningrad engineers and workers. Then the . 
entire complex was assembled in a building located 

in the center of Moscow not far from the USSR ninis=- 
try of Power and Electrification.’ We will discuss 
below the circumstances that made us recall the old 
address, and now we will observe the work of people 
whose functions are to control Soviet power engineer- 
ing. Figuratively speaking, we will listen to the 
country's power pulse. 


Unified Euronean Power System 

Multicolored river lines are scattered over the mosaic floor of 
the control panel. These rivers are symbols standing for electric trans- 
mission lines of varying voltage. They flow in various directions, inter- 
sect, and fall one into another. Conventionally designated, the country's 
largest power stations are spread all over the floor. These stations, 
which are located in various regions of the Union, together with trans- 
mission lines and substations form power systems. These power systems 
are also designated on the panel. Each system is a unique sea of electric 
power. Thousands of industrial enterprises, agriculture, electrical 
appliances, and household mechanisms in our apartments derive power 
from these systems. , . 


Sauer j 3 
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Here, in the control center, all the power systems are gathered 
on one panel and are in the field of vision of experienced dispatchers 
who at any time of day or night have their fingers on the country's pulse = 
and, if necessary, immediately interfere in the operation of high-capacity 
power systen,. so that this pulse may be always efficient. 


The development of a unified power system of the country's Euro- ' 
pean part was completed at the end of the past five-year plan. It included 
high-capacity power systems in the Center, the South, the North-West, the 

f Urals, the North Caucasus, the Central Volga, and the Transcaucasus. Atv 
one tine each system absorbed developed regional power systems. Work on 
the development of a unificd power system of the whole country is now 
being carried out on a wide front. Connection to the general ring of 
Siberia, the northern segions, and the Far East is next. 


The reader may rightly ask why specialists adamantly want to 
unify all the systems into one. After all, each system in itself con- 
stitutes a vast power force. 


“The point is that the country's various power systems are loaded 
gifferently during the same 2l-hour periods,” explains Vasiliy Tikhenovich 
Kalita, chief dispatcher of the TsDU YeES. "We constantiy have situnticon: | 
where during peak hours some of the country's regions badly need power, 


while other regions have reserve power. Knowing this and being able to 


Pl Fea each : ss 
immediately control power transmission from one system to another, one 
an - = —— 
cen efficiently organize the operation of our_entire power engineering. 
re eer er A A | = congas ey 


—” - . ‘ 
"At present the unified power system includes 635 power stations 
of a total capacity of 127.5 million xilovatts. They produce ecout To 
percent of all the electric power generated in the country. They cre 


a Te cette ape - Snag 
vast power facilities -- an ocean of power in wires! How to dispose of 
such wealth in the best way?" 


Morning. An ordinary work day. It is 0930 hours. The chief ; 
dispatcher opens the log. It contains several dozens of schedules. Here | 
is the basic schedule. The day has to be organized according to it. The 
load line depicted on the lined paper something that creetly resembirs... 

@ camel back. Only two humps are slightly more pointed here. 


' Work has begun in enterprises and hundreds of thousands of mechanisms, 

“instruments, and machines have been connected. Mariya Semenovna Volodina, } 

the shift's senior dispatcher, is at the control panel, observing what is ' 

going on. Power consumption has jumped up. However, this is observed in _ 

: the ccimtcy‘s central regions. In the Urals ard Kazakhstan peak loads i 
@re already over, wiiuie in the western regions they have not yet begun. 

Therefore, we can call on the capacities of these sys.ems for help. In ; 
due course, when the next peak begins there, the center will share its : 
electric power with them." j 


} 
“The first peak is precisely now, at an interval of 9 to 10 hours. 


. . t 
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All the information on the operation of pover systems, which 
altogether are a kind of circulatory system of the country's vast gxrgunisny, 
flows through communication channels to the equipment room of the control 
center. Hundreds of parameters are recorded by equipment, analyzed, and 2 
processed by calculating and electronic computer cquipment. The dispatcher. 
can contact any regional administration by telephone. 


The experience in the operation of large power systums showed that 
sometimcs electricity can cet out of hand. For exemple, this was the case 
‘in the United Staves in 1966, when, owing to several faults, the New York 
power system collapsed, or, as power engineers say, "was reduced to zero.' 
This big city remained withvut electricity for many hours. Elevators 
stopped, holding their passengers in captivity, motors and machines bogged 
down in plants, and important: continuous industrial processes were 


interrupted. 


the Central Dispetcn Administration. “he whole unified sysvcen is cov i \: 
with thousends of devices which aurc avically cut orf some coniumers 2 ‘ 
ener eee nn aes mare arene ne mn mnntioe. tik a 
the system is tnaresvened with Gosyr ofonitassen. tn practice, tiis wi-. 
not couse any signiticant losses, decause the auxiliary services of sc.120 


enterprises and institutions will be temporarily discontinued.” 


~~ . 


advance on a computer by specialists. It takes into account literally — 


everything: the weather forecast, the water level in rivers, Lilumine- 
Cn eae! 7 * aR i mat Sar rm a a ae eae - a tee ap ae = meek: Sta, TES a tent TREE AS ee 


tion, the fuel quailty, end the television ,prograns.e. 
eee, ee a ren on eR ae ort, saereemaenneIRaet semmemarmainses =e SSAA 


"For example, in Moscow a sunny day saves up to 500 mecawatts -- 
people do not turn of the light," says V. T. Kalite. "Tf Raykin, Ligure : 
skating, or hockey is on the program, consumption ju:ps up by an averase : 
of 1 million kilowatts. An evening load peak is formed." 


all-powerful equipment also comes to the aid of specialists in this cxse. 

Electronic computers read hundreds of drafts before an accurate forece st 
is given for the next day. Man assigns more and more problems to com- i 
puters, teaching them this ‘complicated work. 


} 
The preparation of such forecasts requires skill. However, the j 
i 
i 


Giant Screen 


_ The rapid development of Soviet power engineering sets for this 
- sector cver more serious tasks. The capacities of units and stations 
increase and the systems comprising the unified power system possess ai 
ever greater potential. ‘This requires reliable conmunications emong 
systems and the flow of information which hag to be imnediately processed 
and on which one can rely with assurance increascs intensively. 


et he 


i 
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"The work on the development of an automated system for the certral- 
4zed control of the country's unified power system serves such goals," snyvs i 5 
Grigoriy Antonovich Chernya, the chief engineer of the TsDU YeES. "A whole 4 
set of measures will have to be implemented, that is, the buildings of the " 
dispatch administrations of the country's largest power systems, as well . : : 
as the Central Dispatch Administration of the Unified Power System, wiil - ' 
have to be built, fitted with the appropriate equipment, and linked so 
that the optimum solutions could be made at any time." : 


The buildings of regional dispatch administrations are being built ‘ : 
in Kiev, Sverdlovsk, Riga, Kuybyshev, Kemerovo, “‘ashkent, end other "power . 
capitals." A building which will house the Central Dispatch Administra- : 
tion of the Unified Power System was built in Moscow. It will begin to be | 


"occupied" by the most complex equipment in the very near future. The new 
control panel and consoles, which are being manufactured in Leningrad at 
the Elektropul't Plant and at the Fourth Furniture Combine, will most 
likely become the main sights of this complex. 


We are in a spacious, as yet empty, room, where this equipment will 
be installed. Finishing work is now being done here, but this does now 
prevent Nikolay Petrovich Krasovitskiy, the deputy chief of the telc- 
mechanics and communication service of the TsDU YeES from discussing its “ 
features and function: , 


"First, the panel itself will be different. It will occupy twice 
as much’space as the previous panel. Its dimensions are as follows: It 
is 7 meters high and 30 meters long. It will be made from more than ; 
150,000 removable units." - a 


The dutics of this installation will chanre to a significant cesree. 
Unlike its predecessor, the country's new main power screen will simul- 
taneously reflect, so to speak, several aspects of the life of the unified 
power system. One part is assigned for almost the*same mnemonic diagran 
as befor:. 


Another part of the panel is a "mirror" of the operating conditions 
of various power systems. This "mirror" will reflect the extent of the 
overtlow of capacities from one system to another, as well es deliveries 
to the CEMA countries linked by the Mir System. 


’ The third part of the power screen is a built-in panel on which 
special motion picture equipment will project the necessary data and 

instructions on control problems. No one has ever developed a control 
giant pane: so impressive in its dimensions and so technically perfect. 


This also applies to the contro}. consoles whith can be included 
in the category of unique consoles. ‘They arc arranged in front of the 
t ‘Ll ina 13-meter arc, forming three work places for dispatchers. Behind 
t. the console of the chief dispatcher will be also placed in a semi-~ 
¢ .2 On an elevation. 


* ‘ ee 
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For the first time dispatchers wil] be able to use the so-called 
disploy system. A television receiver will be installed near every work 
place. The most diverse information, from reference to Graphic informa- 
tion, can be output at will from the machine's electronic memory onto the 
screen of the television receiver. 


In general, the set of equipment for the control center of the TsDU 
YeES developed by Leningrad specialists in cooperation with Riga, Penza, 
and Kutaisi specialists is an important technical step forward. It will 
make it possible to ensure the complete reliability, faultlessness, and 
convenience of all the processes of control of our power engineering. 


Leninrpred's Contribution 


The conversaticn with Petr Stepanovich Neporozhnyy, the US!R minister 
2f power and electrification, begen in an unusual way. He pressed a butten 
and @ screen unfolded on the wall, displaying a large map of the counties. 
The map came to life immediately. ‘The signal panels on which the besic 
parameters of the unified power system at a given moment were desiznated 
lit up. The digital deviess notched in the map in the plates where vertous 
systems join and indicating the extent of the everflow of electric powe: 
fro: soze of the country's rezions to others began wo blink. The pulse 
of the largest power system on carth was beating in the minister's office, 

"We have learned to record on a global scale what takes place in 
Soviet power facilities. _On this map and, of course, in e more detuiled 
expanded form, on the country's main power screen in the Contrrl Dispate:. 
Administration of the Unified Power System one cansee what tne country's 
electrification is today. To be sure, however, no other national economic 
sector has such an acute need for developing an automated control system. 

“In fact, the output generated by thousands ‘of Soviet electric power sta- 
tions should not be reserved somewhere, stored in a warehouse, or preserved. 
Everything that is produced should be immediately put to use. 


"The nature of electricity requires the maximum efficiency from the 
people who control power engineering. Our scientists and designers are now 
doing extensive work on the development of the Energetika Automated Control’ 
System. The optimization of control processes will yield vast economic rains 
and centers for controling the power systems that form part of the country's 
unified power system fitted with the latest electronic, telemechanic, and 
computer equipment are being established. All of them will de linked with 
the Centrai Dispatch Adminidtration of the Unified Power System." 


The minister comes up to the winow. The new building of the Cen- 
tral Dispatch Administration -- 4 sever-story engineering block -- adjoins 
the ministry building. From here one can quite easily see the glass pano- 
rama of the room where the huse power panel and control consoles and thou- 
S8Nds Oi the most complicated automation and communication devices will 
be installed in the very near future. 


- 5§ — 
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“Leningrad specialists are making a tremendous contribution to this 
work. The very fact that the development of the country's main power screen 
and of the basic control and automatic equipment was assigned to Leningrad, 
where they are already being developed, attests to this. However, Lenin- 
grad specialists are not merely developing a wonder diagram. I would like 
to stress that from the first five-year plans, from Volkhovstroy Lexpan- - 
sion unknown/, from the first Soviet turbines and generators, and fron 
the first plans for power engineering construction Leningrad scientists, 
engineers, and workers have most actively participated in the implementa- 


tion of Lenin's precept: "Communism is Soviet power plus the electrifica- 
tion of the entire country." 


The country's power development continues now ot a higher rate than 
ever before. 


Everything that is being done now in the laboratories of scientists 
and in plant shops will bring grent benefits to our entire national econ- 
omy, benefits which every Soviet man will feel, 


Yesterday we telephoned Nikolay Mikhaylovich Golubev, the director 
of the Flektropul't Plant. ‘This is what he told us: 


"Our personnel attaches great importanc:: to this work -- the develop- 
ment of equipment for the TsDU YeEs. Socialist competition for filling 
the order ahead of schedule has developed. For the first time we will 


have to offload and assemble such complex equipment on the spot. The plant 
premises cannot hold such an installation. 
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COORDINATION OF ELECTRIC POWER AMONG NORTHWEST REPUBLICS 
Riga SOVETSKAYA LATVIYA in Russian 30 Jun 74p4 
(Article by I. Geyman: "A Lock ona Powerful River") 


{Text] No matter how tall the 100-year old pines at Shmerli were, even they 
were forced to respectfully bow their round tops to this building, which was 
recently erected in the forest massif. Reflecting the sky blue in its glass 
walls, it attracts the attention of passersby. 


The proprietor of this building is ODJ {integrated dispatching control) for 
the energy systems of the northwestern Soviet Union. ODU means integrated 
dispatching control. In other words, this is a control center and a lock 
of a powerful electric river whose tributaries serve numerous electric power 
stations located in Karelia, Leningrad and Leningradskaya, Novgorodskaya, 


Pskovskaya and Kaliningradskaya cblas:3, in Belorussia and the three repu- ~ 
‘blics of the Soviet Baltic area. Yet, another steam will flow into this river 
“this year -- from the Kola Peninsula. It not’ only has sources but a mouth 

as well: the electricity of the northwestern region flows through Leningrad 
and Belorvssia to Moscow, becoming an integral part of the common electric 
power system of the Soviet Union. It also flows "for export” --_to Finland. 
and Poland... Approximately 25 million persons live in the area where the 

ObU stations are located. I¢s area is 800,000 square kilometers. The scales 


are equal to a very large European country. 


But is not this too enormous a task -- to combine control of tens of elec- 
tric power stations and numerous power flows «:t a single location? Although 
it is cumbersome, this current development of power engincerina is vitaliy 
necessary. Each republic and each obiast is now incapable of solving sepa- 
rately the problem of the balance of electric resources. Here is a small 
illustration: 70 porcent_of the electric pever required by Latvia is_ct- 


tained from outside, while in_Estonia, on the other hond, there is 4 surplus 


of electricity --_it sends 60 percent of its resources outside the republic. 


eee, — 


. Integration of electric power, regulation of its flows, provision of relia-_ 
bility of alectric supply and reducing its cost immediately requircd power- 

ful integrated electric power systems, and they required integratcd i 
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@ispatching controls, which operate in a modern manner, using the latest | 
equipment, rather than haphazardly in the old fashion. |For the time being _ ! 
ODU_of systcems of the northwest is being located in Old Riga. It is crowded | 
there and the Slicztige of buildings is felt more and niore with each year. 

But the people live here litcrally in the past rather than in tie present: 
construction of a new building is heing commleted at Shmerli, where control 
will soon transfer with its complicated facility. ye 
eS LTE ES SE: ce oe MCE, 

If we speak more accurately, this is not a single building but an entire com=- 
plex. Tho above-ground part of the structure is surrounded on three sides 
by a three-storey ced-brick building, while, as if cut into it, there is 
still another semicircular building. Different both outside and inside, 

they nevertheless comprise a single whole. : 


This decision was not the whim of the architects of the Moscow Institute 
Tepioclektroproyekt (All-Union State Institute for the Planning of Electrical 
Equipment for Heat Engineering Structures], headed by L. Braslayskiy. It is 
explained by the different requizements placed on each of the three buildings. | 
Tne enormous dispatching rcom with automatic and telemechanics equipment is 
lovated in the semicircular building, Only three~four persons will wor). hits 
simultaneously; thczefore, the semicircular shape provides the best view o2 

the numerous instruments. 


Tha dispatching room is cut into the brick building because the eyes, ears 
and, mos: important, the brain of the entire contzrol system will be lecatead 
there. Tha ODU computer center with five of the latest third-generation 
computers with a very large communications terminal will be located here. 
This selection of equipment is explained by the fact that machines will tcke 
primarily upon themselves control ef the electric flows and operation of 
the electric power plants after mo..ng into the new complex. They will re- 
sive the xequired instructions through the communications channels and will 
know the power requirements at any point of the system ~- all data will be- 
gin to be calculated at a specd inaccessible to man. Recommendations to the 
Gispatcher will be issued here or one's own decisions will be made. 


Its operating principle is in direct relationship to the purpose of this 
building. Here are the high rooms, air-conditionc<s, heavy roots: each | 
square meter of the floor supports up to 1 ton of weight. A so-called false 
floor, consisting of small square plates, is installed above the common 
floor. Each of these plates is easily raised, providing rapid access to the 
complicated communications -- this is in case of malfunction. There is iso 
a false ceiling, which covers: the automatic fire-cxtingu. shing sj‘stem with 
radioactive sensors which react not only to an increase of temperature but 
to a specific smoke concentration. 


we eEN eee. 


This is the way the century has now passed -- exzcllent buildings are con- 
structed not only for people but for machines as well. And this is justi- 
fiad: equipment is moxe and more tcking on the functions which have long 

belonged to people, and more and more frequently it remains for man oniy to 
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press buttons. Incidentally, people should not grumble: a beautifw! 12- 
storey “aquarium, “ which rises above the centurics old pines of Shmcrli, has 
been constructed for them. It contains 10,C00 sqvare mters of total and 

‘ 5,500 square meters of useful area. 


tae chief of ODU Yevgeniy Ivanovich Pctryayev just recently returned from the 
United States, where he travelled in the company of a delegation of Sovict 
power engineers. . 


7 “7 saw how the Americans control large electric power systems and, naturally, 
I compared them to our complex," he says. "I was again convinced: we do not 
have to gloss over anything -- we are confidently in step with the century.” 


The "shell" of the complex alone costs more then 3 million rubles. If one 
talks about the "filling," then it is even more expensive: thr price of the 
set of equipment for a single thixd-generation computer is counted not even 
in tens and not even in hundreds of thousands of rubles. It is; hardly fea~ 
gible to invest such funds in a small enterprise even on a medium scale: 
wait until expenditures pay for themselves. And this is contxvol of an elec 
tric power system.... ; ; UN 


Let us calculate a bit. The stations subordinate to . @ ODU, about which we 
ware talking, produced more than_74 billion kilowatt-hours of eleciric power” 
last year =~ this is more than was produced in the entire Soviet Union in 

19507 ‘The volume of product sales (although you will not find them in the 
markets, but electric power is also a unique product) comprises 1.2 billion 
: rubles annually. ‘The new complex of buildings, together with its complicated 
and modern equipment of course will not provide an inccease of electric power 
in itself. Buc it will permit an increase of the quality of its utilization 
and, in other words, will permit more rational, expenditure of it and will 
permit a reduction of losses. Reduction of losses by only 0.5 percent will 
save 5 million rubles annually. This is how rapidly the invested funds will 
be repaid. And in this is the entire sense of generous expenditures. 


»..Separate operations are going on in all three buildings of the complex, 
which are being carried out by the collective of Daugavagesstroy {expansion 
unknown). ne ouilders are rushing: according to the plan this large object 
should be: turned over during the current, d2cisive year of the five-year plan. 


' 
oo 4 . 
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TRANSMISSION OF ELECTRICITY WITHIN UNIFIED POWER SYSTEM 
Moscow PRAVDA in Russian 9 Oct 74 p 3 


fArticle by Academician V. Popkov: “Zlectric Rivers of the 
Future -- Problens and Cpinions"/ 


[Text7 Trans -orting pover plays a noticesble role in the 
electrification of any country and the more so in the condi- 
tions of the USSR with its vast distances. Moreover approxi- 

m:tely 80 nercent -f our power resources are concentrated in 
the east whereas the european oart of tne country is tne chief 
consunier. 


Soviet power engineering is faced with the grand-scale task of 
creating a unified .. wer system (YeES USIR)y which is not pos= 
sible without supercnpucivy ant. Ssuvericns-rance electri wer 
transmission lines. Tne aévélopmenst oF A complex of new high 
“voltase @guipment Witn 1.5 zillion volts tor direciecurrent 
and_1.15 million volts for aiternating-current ‘eleesric power 
transmission lines nas been piannea Tor tne current five-yvar 
plan by the directives of the 24%h CPSU Cong-ess. 


As for both power and volta:re Soviet electric power enxzineer- 
jing and the 2lectrical industry neve sound experience in-cre- 
uting and operating extrecluss lines. And still the solution 
ef the tasks set vy tne directives requires cnormous efrrorts, 


In poner envineerins the interdependence of the individual 
links in the unified chain -- from the energy resourecs to the 
electric power's consumer -- is manifested with exceptional 
saarpness. In other words, the Serious energy problems can= 
not be resolved on un "district scale. Cnly a statewide ap- 
proach makes it possivle to evaluate soeebeuly the importance 

. and position of one solution or another against the background 
of trends in developing power enzineering. 
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In this conneetlen J would tike to iwell on the jdca of "hydro- 
ron onvineering" veda discussed In domestic omtl Foreign puq 
ners. Usine cleetric power rengruted by nuclour electric pow- 
er stations (AES) Jocuted in the ocenn is proposed Lor decone 
nosing wuter into oxyven und hydrogen and dulivering the lute 
tox through pips lincs like fucl to sites of consuiption in- 
Cluding "local electric power stations." Let us put aside us- 
ing hydroren as fuel tor aviation, astronauties and ground 
tran3portation as a subject of « special discussion. As fer 
electric power engineering's part in this project, its unfite 
ness is pretty evident. Including a hydroren link in the con- 
version cycle would lead to losses which would by far overiap 
possible losses in the direct delivery of power from an ALS 
even over the most inadequate electric lines. The electric 
power fuel of the future is decidedly not hydrogen, but ura- 
nium and its derivatives to begin with for nuclear electric 
power stations and in the future deuterium and tritium for 
thermal nuclear electric power stations. 


One has to hear that it is as if electric power transmission 
lines are losing their importance with the development of 455 
able to move power sources "as close as wanted" to centers of 
Consumption. This is a peculisr reverse of the "district con- 
cept" of separate feeding, if only of the largest consumer. 


. The development of Soviet electric power engineering is going 
and undoubtedly will zo further along another path,-- centrale 
izing power supply to tne maximum, creating extrerely large 
stations and lirking them with the centers of consumption by 
high-power transmission lines, right up to forming a united 
system of all the Soviet Union. Suth a system, the YeES, has 
@lready been created in tne eurovean purt of the country. It 
includes more than 500 electric power stations with an overe- 
all capacity above 100 million kilowatts located in the cen=- 
eat south, the Caucasus, the Middle Volga, northwest and 
e Ural. 


It should be emphasized that electric power transmission lines 
are not only a means of power supply and distribution, dut 
they make it possible to exchange capacities between stations 
of the various resions, render mutual assistance in emerrency 
situations, equolise load schedules, cover consumption "peaks" 
and utilize both power resources and different tyne stations 
efficiently. On the whole the consolidation of electric power 
facilities is ensuring high reliability and manecuveradility of 
supply at minimum machinery capacity and under the most favor- 
able operation conditions and in the end at the least cost if 
the machinery is considered on a statewide scale. Thus, apart 
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from othor advantaves, according to expert evaluations the 
formation of the YokS USSR is Curnishing a saving of ubout 

35 million kilowatts in the machinery capacity at the clectric 
power stations. 


‘ne traffic capacity of this joining oucht to be at icast 
higher thun 15 percent of the full capacity of the smillest 

of the power systems connected to it. It is not difficult 

to predict that. powor transmission lines will require a capuc- 
ity of ten and then tens of millions of kilowatts in the near 
future with the creation of YeES USHK. 


Electric pover flows chiefly through overhead lines now. With 
411 their shortcomings they are the most economically sound 
type of power transportation for the time being. Here the 
problem of establishing the electricsai connection of the 
united systews of the east and european vert.of the country is 
most complicated. Covering distances of a 2,400-kilometer 
course -- from stations working on Ekibastugz coal to the cen-~ 


tex =-- and then a 4,000-kilomater course --- trom the Kansko- \ 
Achinskoye fields -- is being discussed. ‘hese are unprece~ ‘, 


dented engineering undertarings in worldwide practice. 


As calculetions show the Ekibastuz-center line will be extreme- 
ly costly. And nevertheless, av:cording to exvert evaluations, 
the power at the receiving terminal will prove-io be chearer | 
then that from GROS's /State Regional Electric power Station/ 
in the european part of the country if they were working on 
inported coal. As we can see the first, the east-west, power 
river is resolving an important national economic problem. 
Suvsequent direct-current lines from the Kansk ond Achinsk 
basing will be even more long range and novwerful. 


The Ekibastuz transmission, the first on such a scale, is ere- 
atea on a principally new engineering basis. It required the 
special development of more than 60 models ot equipment. Un- 
like the Volgograd-Donbass, the first industrial direct-cur- 
“ent transmission, where rather capricious devices (the so- ot 
called "mercury" current converters) were used, the more per- "a 
fect semiconductor (thyristor) converters will be used 
now. The use of higher voltage (1,500 kilovolts inste-d of 
800), the provision of line reliability and so forth required 
special develoning. 


In this connection I would like to note that the Ekibastugz 
transmission is a necessary step toward creating still higher 
power and voltage lines. Jumping over this step without hav- 
ing accumulated experience would mean taking an unjustified 
engineering risk. Meanwhile the project, which was finished 
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almost a yoar aro, is still lanfuishing in the depths of ap- 
pruivul. 


The creation of equipment vor the over femillion volt subse- 
quent lines, ac their installation, is a task of extreme con- 
plexity. It cannot bo rationnlly resolved by simply transicre 
ring solutions ulready “ound for Lower volinges. ‘Thorough und 
lengthy (including laboratory) resvarch with experimental 
voltages three to five times higher than tho LEP /Eleotric 
Power Transmission Line7 "working" voltage is needed. We are 
not suyresting such potentialities as yet. You see, the Graft 
of a complex of necessary high-voltage laboratories and stancs 
Goes exist. And it necessary to consider in earnest if it 
makes sense to save resources by shelving this project's in- 


stallation more than one year. 


It is not out of place to recall that power transportation and 


distribution expenditures amount to 50 percent of the cost of 
installing electric power stations, which in just this link is 
4 20- to 30-percont Loss of the total amount of pover gener- 
ted. Hence it is clear: as much attention must be providea 
or research in tne area of electric power transmission as, 
- yr example, in the search for ways of improving its genere- 
vion. Meanwhile the extent and level of the laboratory base, 
sest stands, resources of developing search and theoretical 
work and the establishment of scientific work in progress 4a- 
long new directions und conceptions in the area of power 
transmission now seem to be the most neglected sector against 


the background of other power engineering divisions. 


And here is another observation. I+ is as if the superlong- 
range direct-current lines are forming the skeleton of the 
YeES USSR. However this does not exclude, vut suerests an 
excessive inercase of alternating~-current high-volivage power 
lines in the network evolved. They must bear che main load 
in the intrasystem and not-too-distant intersystem connec-. 
tions. Tne demand for such new lines is already arising nov. 
A 750-kilovelt supersystem must be created in the south and 
northwest where 330-kilovolt lines are being joined.. In the 


majority of the rezions with 500-kilovolt networks 1,150-kilc- 


volt LEP are needed for a substantial increase in the con- 
nections. ° — 


However in this instunece the folloving must be discussed: the 


necessity of the sorious development of research in many di- 
rections connected with the control of the wave processes in 
lines and with the study of the physical and engincering | 
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The present accepted means of transporting power ure nearing | 
the limit of their resources and it is time to think about tie 
future. For the present two orincipal directions in reaseurch © 

are seen 


The first is investigating the possibilities of surmounting: 
a the "potential barrier" for the growth of voltages in onen- 
eir devices. If up to now scientists have only “observed” how 
and when an electric discharre takes place under high voltarce, 
they are now requested to seek ways of controlling these proc- 
‘esses. The question is a task analozous in its internal con- 
tent to an attempt to control the properties of lightning. 
It is not only a subject of engineering, but of fundamental 
research also. Evidently, the necessity of creating a special 
scientific institution for tnis research his come to a head. 


The other way out is ceveloning enclosed transmission. Here 
the perspective is to use gas-insulated lines in wnich the 
conductors carrying the current are placed in a tube Lrilled 
under pressure with a special electrically "stable" sas. In 

- principal such lines “according to their ability" snould be 
for very high voltages and for enormous traffic canacity (up 
to several tens of millions of kilowatts) with small losses. 
- The equipment of substations can be placed in a compressed 
| gas atmosphere, which in this instance will take up a total of 
10 percent of the area in comparison with oven-air substations. 


Experimental cesisens of gas-insulated: lines and substations 
are being researcned and developed already. In addition to 
that the necessity of the thorough research of electrical 
processes in compressed gases with different chemical struc~ 
tures for establishine the scientific principles of using 
gas insulation is cleer. : 


It is impossible to throw out the possibility of using super- 
conductivity, which ovens the prosvect of delivering enormous © 
Capacities -=- up to hundreds of millions of kilowatts with 
extremely large currents and without too much voltase. How- 
ever cooling the conductor with liquid helium up to 269 de- 
grees contigrade is necessary for this and, of course, the 
desien of such a line is not Sii:ple. 


The physics of low temperatures wouls realize the dream of 
“. power cngineering if a way could be found to create “warm" 
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Superconductors wole to retuin surerconduetivity under heavy 
currents and if only at the temperulure of Liquid hydrogen 
(minus 203 degrees centigrude) and better yet of liquid nitro- | 
pen (minus 203 degrees). ‘this would simplify the design and 
reduce the cost of "superconducting" lines. 


| 


Along with such fundamental problems a lurge number of other 
superlow temperature thermal und eclectrophysical problezs re- 
quire thorouzh research. The final goal is to find solutions 
capable of competing with the ordinary oveshead lines. ‘There 
is no doubt that the technology of power engincering will sain 
@ secure reer area for further progress with the proper atténe 
tion and appropriate equioment of scientific research. 


12 OP cS 


SRS OLR iS Atte neers 


Approved For Release 2004/10/12 : CIA-RDP85T00875R002000020012-1 


* 


. 
aes 3 
eens sunbed 4s Aa wat Com Gee 2) Aas AmDOee MaRAORABA Bas ows dpbabeshtintearhtangn sata ldiaehetaeets marseneases- sce snare aniseasenresasiactiiaae ital ina e NINE Rata 2 tec 


Pe SS aera 


ad | 3 


4 


APPENDIX 5a . : 


F. Superconducting Transmission Technology 
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PROGRESS IN DEVELOPMENT OF SUPERCONDUCTIVE TRaNS'ISSION LINES 


firticle by E, Zuyev, Candidate of Technical Sciences: "Electrical Transmis- 
sion Lines of the Future"; Moscow, Krasnaya Zvezda » Russian, 4 January 1970, 
Pp : 


Only yesterday the possibility of util: sing low temperatures and 
superconductivity phenomena for increasing the degree of the economy of elec~ 
tric power installations was considered to be utopian. But technology never 
stands still. ‘The development of economical methods of outaining and transe 
porting liquified gases, the discovery of new superconductive materials have 
placed the solution of this most important problem upon todey's agendas 


Is it not too early to speak in such elevated tones about an infant 
Which is still in the cradle? Are contemporary methods insufficient for the 
transmission of power on the scales of the next century? After all, at 
present in our country there is already functioning an experinental industrial 
electrical transmission line with the superhigh tension of 759,000 volts «= 
between the Xonakovskaya GRES and Moscow. And ‘scientists are attempting to 
increase the tension to 2, 265,000 volts. Oe, ee ee emer 
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Along such an overhead line it would be possible to transmit for 1,500 _ 
Kilometers the entire capacity of the power giant of the future — the Niznne-_ 
nskaya Gas and tais is after all no more and no cess than 2O »000.CCO kiloe 

Watts, or 30 Dneprogeses, Poles the heignt of 2 2Cestory housé, garlands of 

insulators abo: 10 meters in length, 4=5 conductors in phase = each the 
thickness of an arn, the rignt of way for the transmission line more than 
100 meters wide — approximately so will this line appeur. Even if our de- 
Scendants will not be oppressed by the dimensions of these structures » from 
the economic point of view they will not always be advantageous, particularly 
in thickly settled aad industralized zones, wnere the cost of land is very 


ene at the same time, the upper limit of capacity for one 3-pnase cable 
8 


carcesy be able to exceed 1,000,000 kilowatts, 


iS 
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ard it was here that the idea of cooling was engendered: the cable 


Operates at the temperature of liguid heliwa (=269°centipgrade). at such 
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lew tenperatures a number of metals and alloys lose their electrical resis- 
tunce und pags into a superconductive stale. During the first experineni. it 
was possitle to bring the current density in a niobium layer to 112,000 anperes 
per square centimeter, which is more thun 1,€00 times the current density in 
conventional overicad Lines. ; 1 


And more. The property of superconcuctors make the quest for increase 
ing voltage senseless. There is an actual possibility of effecting the - 
transmission of power at the generator voitage, excluding from the series : 
circuit such elements as step-up and step-down high-voltage transformers. 


The efficiency of a superconductive electrical transmission line is 
sonsiderably higher taan in a convention2l one. it falls shart of 100 pew 
cent by only 1-2 percent, due to the fact that a relatively small amount of 


power is used for driving the refrigerators and supplying power to the rest 
of the auxiliary equipment. = 
It should not be thoucht, however, that the technical realization of 
the construction of a super conductive electrica: transmission line is a 
simple matter. 4 multitude of problems still faces scientists and engineers. 
These prodlems include selection of the optimum value of the voitage ana 
tae optimum current type, end improvement of the thermal and electrical in- 
sulation, the finaing of optinum pumping regiaes for the cooling agent, ica 
ing the current into tre low-temperature zone, protection from overloads end 
shors circuits, methods of putting up and joining individual sections of 
cable ——- in a word, the work has scarcely been svarted. «and nevertheiess, 
the electric transmission line of the future is tne superconducting cable. 
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SUPERCONDUCTING POWER TRANSMISSION STUDIED 


(Article: "Transmission"; Moscow, NTO, Rassian, No 2, 1970, pp 12-13] 


As js mown, the phenomenon of superconductivity arises in certain 
metals, alloys, and chomical vompounds when temperatures approach absolute 
zero and there is alnost no electrical resistance, The tempting idea of 
uli lizine this superconiuetivity for tranemittine larcve amounts of electric 
power for vonsiderable diatancar automatieally comes to mind, If expoendi- 
Aures: for operation of the cooling installation are not considered, the 
current would so throwth the superconducting cores of the cable without 
lose, 


Power is now transmitted from the power station to the consumer 
miinly alon; high-voitare serial electrical transmission lines (LEP), 
Losses here depend on distance and frequently amount to 10-12 percent, In 
other words, by replacin: ordinary LEP with superconducting main trans- 
mission line cable, the bonoficial us of the edeetric power procuced 
would probably increase by billions and billions of kilowatt hours on a 
nationwide scale, 


There are also other very attractive ideas on the utilization of 
supsreonductivity in power engineerinz, The voliage at the busbars of 
generaters at electrical stations is most often 10-20 kilowatts, At 
step-up transformer substations it is increased tenfold, -- the greater the 
voltage the less the loss in LEP, However, as‘a ruin, the customer requires 
low voltage, It is therefore necessary to install step-down substations. 
All this, of course, complicates and inercases the cost of power trans- 
Mission, Superconducting lines, however, could transmit electric power at 
Renerator voltages, thus avoiding substations, In addition, laying such a 
Linw would not requi:; so much space as aerial LEP, 


Tn yeneral, quite a Cow arminents can be tiven in favor of this idea, 
However, what is tae situation with respect to putting it into practice? 


A nunber of seientifie and entincerins problems must be solved 
before superconducting cleetric transmission lines ean be constructed, 
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Above all, a cable is needed in which superconductivity would arise whon 

it is chilled to a few degrees above absolute zcro, Attaining low tenpora- 
tures requires cpecial refrigeratine installations usine liquid heliun, 
Thormal insulation of the refrirerated cores demands consideration, 
Excessive heat flow to these cores from the outside would cause dan:terous 
overheating. Superconductivity would te lost and clectsical resistances 
would rise, It is also necessary to find a method of connecting jrenerator 
busbars and customer lead-ins, at normal temperatures, to the refrigerated 
cable cores, ; 


Does .our prictnt technolory permit us to solve these problems? Yes 
without a doubt, 


Let us bezin with the superconducting cable, There is a design 
which was given a patent in the USSR in 1936, The evore consistr of aluminun . 
tubes, on the surface of which are wrapped layers of fiberjlase and a metali- : 
zed alloy of lead-bismuth (it bocomes a superconductor in liquid helium), 
which are insulated from one another. Three such cores are wrapped tosethor 
and covered with a common coating, They are refriperated vy passing throuch 
them liquid helium which is returned to a refrigerating installation by a 
being passed throuvh the space between the outer surface o° the core and 
the inner surface of the cable covering, ; 


Thermal insulation is carried out by several methods simultancously, 
First, air is evscuated from the cable's wrapping, for, as is known, a 
vacuuwa is ideal thermal insulation "material," Second, aluminum foil is 
wrapped around the core, This prevents heat radiation, 


However, even with such measures, heat conduction would be quite 
extensive in thin cores, It is after all proportion:l to the fourth power 
of the difference in tompsrature and it is about 300 Kelvin degrees. In 
order to even further reduce heat conduction, the cable being refrigerated 
by liquid helium should bo enclosed in a coverine around which liquid 
nitrogen or air should pass, This would reduce heat conduction in the bod 
cores by a factor of about 190, . : i 


How can heat ponctration into the cable throurh current -<carryin 
leads be reduced to a mininun? For this purpose, espeetally dewisned 
terminals are sujtitested to which the cable would be conneeted to the 
generator at the station uni to ths distribution installations at the 
user, Glass is a very suitable material tor this purpose, It is a poor 
heat conductor, and when mixed with certain alloys it does a rood job in 
maintaining a vacuum, Fxpcrimental models of terminals have been partially 
tested in the low-tempere ture laboratory of the All-Union Electrotechnical 
Institute and have given satisfactory results, 


The installations supplying liquid nitrogen and helium for the cuter 
Part of the cable should be hi-hly r-liable, Sup2rconcuctivity is subject 
to danters other than heating beyond eritical temperatures, It can also 


ee 
‘ 


cables which do not lore slectried ty is a task cncompansinit extensive 
prospects for the development of vleetrieity into the USSR, 


Similar developments: are now taking place in other countrins, For 
instance, in 1% yor 


It should transmit 5C0 kiloauperes D.C, at a voltate of 200 kilovolts, in 
other words, have a eapneliy of ton million kilowatts, An alloy of niobium 
and tin (Nbz Su) was selected as the superconductor, The conducting cross 
section of the eable is 400 aquare millimeters, Sueh a line is Supposed to 
be Installed ina vacuumeldtht metal channel enelos:d in a conerete conduls, 
Which can be both at eround level or under it, A refriveratinn installs - 
tion liquilving nitrouen ov heliwa will be situated overy 20 kilometers 
along the line, The liquification of these coolinr a.tents and the opera- 
tion of vac pumps are basic operational nxpenditures, They will cost 


about five million dollars annually, which is many times less than for 
acrial LEP of the same capacity. 


The method of industrial liquification of helium suggested by the — 
authors of the article will parmit attaining an even vreater effect, This 
will considerable reduce capital expenditures on the installation of sup?r- 
conducting lines inéepéndently of whether A.C, or D.C, is being conducted, 


Tt appears that it will not be lon: until supereonducting cable 
lines are more than just plans, Soviet power encincers can and should be 
Pioneers in this field, Scientific and technical socictios, primarily 
members of the seientifie and technical societies of the power engineering 
“Industry, can do a lot. to acerlcrate practical realization of the possi- 

Mlity of transmittin: current without loss, 


_—_— 
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IN THE Power Engincering Insti- 
tute in Moscow is a prototype of 
an electric §=power transmission 
system which forecasts the end of 
great lines of pylons carrying 
overhead wires across the country: 
side. 

kt may seem odd to he saying 
that the end of the pylon is in 
sight when other engincers are 
planning to build ever nivre 
powerful overhead lines in’ the 
next twenty years. 


bring 
power engineers to tie limits 
possible with this type ol 


(ransinission. 
_ Alteady the Soviet Union has 
“overhead lines operating at 750 


“ kilovolts, and plans are in hand 
’ for lines of 1SOO kV. 


But that, will be the swan song 
of the pylon, because the 
insulating capacity of the atmo- 
sphere can take no more. 

The next generation of power 

_ aera 
Systems will need to use another 

7° ‘ , 

- fhe two possible alteraatives in 
sicsht at_ the moment are iuch 


Ment re en 
“irequeney Wave sutaes oF Super: , 
. conductors opening avery low 


ene cranes. 
tis the latter which forms the 
basis of the tes’ installation at the 
Power Engineering Institite: 
"On several tloors of the institute 
is an assembly of pipes and tanks 
which serve a four-anetres metal 
pipe which holds the super 
conductor and the liquid helium 
and keeps id at a temperature 
only four degrees above absolute 
zero — and it works. 

One of the project engineers 
described same of the problemas it 
has taken them years to salve. 

The Cisst of these, said Evgeny 
Goldenberg, owas to fitid 2a 
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fut 


superconductor with the right 
propectis — forthe _ expected 


operating condilions, 
The_tinal choice after _a_ long 


search was_a_film_of_tin-niobium 
alloy. 

“Then it was necessary to hold 
the temperature at only four 


degrees above absolute zero 
without incurring unacceptable 
losses of the coolant liquid 
helium. 


ed 


erature 

The installation is very similar 
to the final form expected for 
underground superconducting 
cables of the future. 

The potential limit of super. 
conductive cables is somewhere in 
the region of: 100 million kilo- 
watts. ° 
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To improve the reliability 
characteristics, the sulpereurt 
ductive film is laid on the sustace 
of a copper band. 

In the event of a breakdowa tt 
should temporarily make up for 
the break. 
alle experts’ conception of | 


reLular Superconcuci, 


transmission “Tine is 
nea 

Siround cave” several 
“miles long, 
Cryogenic plants 
artanzed ut 
along the Tine, to in. 


S2ctions, 


This line will be controled fon! 


asingle station. : 

Such lines will mot only 
eliminate power losses in trans 
mission of electricity over vas: 
distances. 

In the Jong run they will reptzce | 
all overhead power transmissic: 
lines. 
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13 ELECTRIC POWER AND RELATED EQUIPMENT : | 4 


FUTURF PROSPECTS IN POWER ENGINPERING DISCUSSED, fl 


[Interview with D. V, Razevig, doctor of technical sciences and a 
director of the State Scientific Research Institute of Power ». 22 
Fngineering imeni G. M, <rzhizhanovskiy, oy Novosti Press wae 4 
Agency; Moscow, Gudok, Russian, 6 April 1973, p44) a 


The scientists of the State Scientific Re- 4 
search Institute of Power Engineoring are now | . : @ 
trying to solve problens that will affect the % 
future of power engineering. One of the di- 5 
rections in which tney are searcning <= the 4 
development of, new methods of transnitting 

: tr: ver “large distances -- is the 

; -Subject of this interview. 


Question: Scientists and power engineers in many coun- ei 
tries are intensifying their work on cable power transmission q 
lines (LEP). Does this mean that they are not satisfied with 4 
overnead LEP's? 


Answer: For the time being they are satisfied, but in 
the _next_few decades the possibilities of overhead LEP's will 
probably be exhausted. fhererorc, we are already studying 
various alternatives for replacing then. 

. a ence me 


There are three alternatives that appear to be very 
promising for the near future. One of these is gas-insulated 


| 
i 
| RB 
lines, which are metal pines filled with a comptessed gas. | 3 
Pipes 200-300 nn in diameter are adequate to carry 220=330,0C00 / 4 
VOIUs; aithoum by increusing the gas pressure in the pipe we | 4 
“Gan double or triple the voltage, i 4 
eo | The_second tyne of cable that has been proposed is the | 4q 
os SO-called cryoresistive tyne, It is based on the reduction of i 4 
Tesistance to an cleetrical flow in chemically pure metals = ae. 
Wien” they are cooled to extremely low temperatures, Flectri- ig 
city lossés“in these cables woulda be quite low. I think that — 
they will appear by 1977, at the latest. : fc q 


MA 
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The third alternative is percondictive cables. ‘ne 

first LFP using this type of cable will ba built in 1975-1975. 

The special features of these LEP's is that they operate at 
temperatures close to absolute zero (273°C). The current- : 
“earrying core of these LeP's is made of special euperconae ee q 
materials -- niobium cor niobium alloys. Right now, the losses 4 
suffered during transmission constitute almost 10 percent of a 
the total amount of generated electricity. In the new altcr- 
nating current lines, the losses will be reduced to a mininun._ 
The transmissive capacity of these LEP's will be so great that 
it is hard to sce how they will be needed before the end of tne 
century. All of the cables about which I have been talking 
will, of course, be laid underground. 


in the future, we will be able to talk about building 
entire “superconductive | electrical systems. This means that Sa 
“the elements in ‘them -- generators, transformers, lines, and | 4 
“even. 1_the transi formers used to convert alternating “into direct 4 
current -- will be superconductive.” What is more, wé nave thc- 4 
‘oretically proven the possibility of building superconductive A 
electricity acciusulators. 4 


Question: Do you mean devices of the “storage battery _ 
type? 


Answer: Sisk ony that. Right now, power engineers are 
faced with a pressing problem -- how to cover peak loai per- 
jods. The present solution is to build additional electric 
power stations tnat operate at the peak nours only; that is, 
for a few hours a day. 


You have probably heard of derivational electric power 
stations. Water flowing fron rivers or reservoirs at a hizher 
elevation than the si tation turns their turbines. Such stations 
have only one function -- that of generating power, 


Right now we are building so-called pumped-storage elec- 
tric power stations. The principle on which tney operate con- 
sists of using their turbines in two roles, as both generators 
and pumps. Basically, the turbines function as pumps, by pumpe 
ing water from a river upward, into speciai reservoirs, from | f 
Which it flows down through the turbines wnen extra power is | 
needed (at the peak load periods), at whicn time they function 
as generators, One of these stations is already in operation, 
near Kiev, and construction will soon begin on another at Za- 
gorsk, near Moscow. 


: However, our scientists are also studying other metnods 
of storing electricity. One of these can be a_ superconductive, 
SETAE with ica inductanee, ‘During "slack" ‘Peri ods electri- 
_city is "Punped" into the winding cand “stored 
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Question: Thermal electric power stations pollute thie ‘ 
atmosphere. Can this be avoided? © eee, pa 3 


Answer: It all_denends on the fuel. Gas_causes_less 

yollution than other fuels. Many harmful byproducts -- espe- 

cially sulpnur -- are penerated when 011 and fuel oll are | 
used. However, tnis emphatically does not mcan that thermal. 
electric power stations will also pollute the atmosphere in the } 
future. Our institute's specialists are working on methods of 
cleaning up coal, fuel oil, and oil snale. ‘This will help in 
“aeirteving two goals: purifying thie atmosphere and supplying 
_she chemical indy -try with valuable raw material. 

However, we are placing our greatest hopes on the purest 

of all fuels --_atomic fuel, Inis is the. fuel of the future. 

Atomic electric power stations _eliminate the transmission prod- -. 
lem, because they can be located in industrial centers_that do ; 


a — 


“not Have supplies of fuel nearby. _ 


The next. stage will be thermonuclear electric pover star | 
tions, It is hard to say exactly wnen ce first one wiil be 
puiit, but wa power engineers must begin preparing for then. ‘ 
We have to find methods of integrating these titanic power 

sources into the power systems that are already in operation. 

There will undoubtedly be great difficuities to be overcome in 

this area. Thermonuclear electric power stations actually pro- 

mise to deliver at least 10 times the power of those station 

we now have. We also have to solve the problem of how to dis- a 
tribute the power generated by them to consumers that are some 


distance from the station. 


Question: We can assume that ‘thermonuclear electric _ q 
power stations will generate a great Geai of neat. if it is . 
dissipated in reservoirs and rivers, will it not destroy the 
ecological balance? 


kaswer: If these electric power stations are based on 4 
the use of ‘thermal energy, this problem is certain to appear. 
However, another arrangement is possible, where the energy of 
the thermonuclear synthesis is converted directly into electri- 
city, bypassing the thermal stage. 


Question: We have recently heard much talk about .mag~. 
netehydrodynamic pencraters as a source of cheap electricity. 
Are the workers in your institute also involved with them? - 


Answer: Not only we, but many other scientific estab- 
lishments are working on the creation of magnetonydrodynamic 
gencrators., <A gas-powered model nas already been built. Cur 
present goal is tu redesign those units tnat operate on solid 


‘= 3- 


‘ 
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fuels. Once again, however, we must face the problem of pre- 
venting atmospneric pollution. 


i : The future of power engineering <= and about: this we 

: have no doudts whatsoover -- is related to ultranign tempera- 

th tures and the use of plasma-povered installations. Nowever, 

q plasma is a very new material in this respect, and we must 

4 first learn how to control it. 5 

a 
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Subjects of Possible New Cooperation in Energy Research 
and Development Suggestions by the US and USSR Delegations 
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Extraction of Oil from Oil-bearing Formations 
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: As oil deposits in the large, older producing regions : i 
are being depleted, the USSR is trying to initiate secondary | 
and tertiary recovery methods to increase the yield of oil 
from such deposits. The Soviets claim that their over-all 
recovery of oil from producing oil fields in the country 
averages 43% to 44%. This would be a high yield, as the 


US rate is only about 33%. However, the USSR uses water 


flooding as a standard procedure in the early stages of 


development of most of its oil fields to a much greater ex- 


tent than does the US. This pressure maintenance method, if 


conducted properly, should increase eventual oil recovery. 


Nevertheless, the Soviets have made serious mistakes in water- 


flooding in at least one major field -- the Romashkino fieid 


in the Urals-Volga region -- that sharply reduced the potential 


oil yield. 

During the latter part of November 1974, Soviet oil 
officials expressed interest in signing agreements with two 
US oil firms (Standard Oil of Indiana and Union Oil) to 


conduct work for increasing oil recovery from existing 


fields ranged from 10% to 50%. Soviet plans for the future 
place a high priority on increasing oil yields from existing 


8 

fields. At that time they claimed oil yields from their . 
i 
‘ 
i 
fields. They are investigating and using, where possible, i 
A 
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potential but they have not contributed any significant 
increases in oil production to date. In 1973 it was re- 
ported by the Ministry of Petroleum that secondary and 

tertiary recovery methods yielded only sbeuk 1.3 million 


tons of oil out of a total national output of some 421 
Million tons, 
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most of the secondary and tertiary recovery methods availablc 
, in the West -- water injection with surfactants Or polymers, and 
carbon dioxide injection, gas injection, steam injection, 


fire flood. Most of these methods are recognized as having 
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Improving the Efficiency of Geophysical Exploration 


In recent years Soviet oil officials have complained 


"about the industry's failure to discover oil reserves necessary 


to kec> pace with planned increases in production. Much of 


the blame is attributed to poor geophysical work and a lack cf 


coordination between geologists and exploratory drilling 


teams. As prospecting is conducted in permafrost areas of 


Siberia and deeper formations in older producing regions, 


Soviet technicians are confronted with more complex geophysical 


conditions. Much of Soviet geophysical equipment is 10 to 15 


years behind that in the us and Cannot provide the data needed 


to evaluate potential oil and gas formations. As a result a 


larger number of exploration wells are being drilled without 


success in locating petroleum deposits. 


Recent articles by high-level oil officials urgently call 


for improvements in seismic exploration work, adoption of 


the latest developments in exploration geophysics, and 


greater control over geological exploration work to improve 


the effectiveness of petroleum exploration in the USSR. Only 


during the past few years, however, has the USSR adopted some 


of the more sophisticated methods that have been used in the 


West for at least 10-12 years. For example, the rapid ad- 


vance in computer analysis of seismic records has revolu- 


tionized western oil and 94s exploration since 1963, but the 
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Soviets are still making the transition from analog to digital 
field recording units, and the development of 


* computer playback centers is in its early stages in the USSR. 
STAT 


Soviet seismic equip- 


STAT ment was obsolescent and inadequate for the exploratory work 
necessary to locate new gas reserves for the proposed coopera- 
tive liquefied natural gas (LNG) venture. Thus, if the USSR 
is to be successful in maintaining self-sufficiency in petro- 
leum production for the foreseeable future, significant im- 


provements in exploration are a necessity. . 
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Techniques and Technology of Well Drillin 
Gneluding high pressure and 
' high temperaturc conditions) 
° In the USSR the turbodrill is used for about three- : . | 


fourths of all drilling. Turbodrilling was adopted primarily 
because lower quality drill pipe could be used as the down- 
hole turbine places little or no torque on the drill pipe. : | 
™he turbodrill is ideally suited for shallow, hard rock . | 
formations but loses efficiency at depths below 8,000 feet. 
The turbodrill has proved to be efficient in drilling of 
Slant holes, especially in areas of West Siberia where 
several welis are drilled from clusters or artificial islands. 
Some recent improvenents have been made in the turbodrill -- 
a hydrodynamic brake to develop high torque at low rpm's : | 
and ball bearings instead of rubber bearings -- to permit 
its use at depths up to 10,000 feet and at higher tempera- 
tures. 

Although rotary drilling accounts for less than one~ 
fourth of total drilling in the USSR and little research is | 


underway to improve it, the Soviets recognize certain of its 


advantages. Soviet drillers use rotary drills for most deep 


wells, especially those encountering high temperatures and 
pressures. They also employ rotary drilling for wells en- 


countering shales or other types of rock that Yequire heavy bit weight. 
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Anti-Corrosive Protection of Technological 
Equipment and Pipelines 
Soviet articles in technical journals have indicated the 
*need for control of internal and external corrosion of gas 


Pipelines and other underground structures. Research is un- 


Gerway on new coatings to protect Operating gas Pipelines, 


A recent articlel/ states that an anti-rust polymer coating 
made from cheap industrial by 
tested, 


“products has been developed and 
The Soviets claim that it gives better protection 


than more conventional coatings, such as expoxy resins which 
cost 80 times more, 


i7 Soviet Weekly, 7 December 1974, p. 3. 
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~.- Liquefaction and CoOling of Natural Gag 


. gas on a commercial scale. The proposed cooperative ventures 
with US and Japanese firms to liquefy natural gas and export 
it would represent, the first Soviet efforts in the LNG 
business. The Soviets have no known plans to initiate an LNG 
operation for domestic use. A Soviet technician, 0. Ivantsov, 
has authored several papers on the development of an LNG 
pipeline system in the USSR but no work has been done on this 
project. Western experts have criticized Ivantsov's papers 
for his lack of understanding of the technology involved. 

. The USSR, however, does have 2 plants for the recovery 
of helium from natural gas by low temperature liquefaction. 
They are the only known commercial-scale cryogenic facilities 


processing natural gas in the Soviet Union. 
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Drilling of Gas and Gas-Condensate Wells ‘ qj 
in Permafrost Areas and in Ocean Ice Conditions a 
Pood Soviet drilling and producing operations in the perma- 
: ! ‘frost regions of Siberia have been improving after several 11 
q : years of trial and error. When the Soviets began operations r 
in the north, where temperatures are as low as -50°C, they i] 
| brought standard rigs and transport equipment designed for 7 
| temperate climates. Frequent equipment failures resulted 
q : from metal brittleness. After experiencing several drilling i 
q disasters, including one where a large part of the reserves . di 
=f an entire gas field was lost because the well casing | 
: | collapsed when the permafrost melted, Soviet technicians | 
f 6 have succeeded in overcoming many of the major problems. 
They are striving to deal with the main problems of freezing : 
and thawing and hydrate formation in drilling and producing 4 
. gas wells in the northern regions. They attempt to keep the 
: permafrost zone around the well casing frozen and use cooled 
brine drilling fluids to prevent ground thaw. No oil-base 
muds are used yet but research is underway to develop them. 
Hydrates tend to form in permafrost gas wells but the Sovicts 
4 inject methanol continuously to minimize such formation. 
§ The Soviets have by no means solved all of the problems — 


inherent in permafrost drilling operations. Some subsider.ce 


occurs around the well heads and casing, particularly during 
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shut-in periods after wells have been produced. The make-up f 
. 1 
and handling of drilling fluids in permafrost conditions are Le ( 
13 


“far inferior to Western practice. No special precautions e 


are taken to prevent gas from forming hydrates as a result i 4 
of heat formed as well casing cement hardens. 4 
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Soviet Oi) and Gas Industry Research Instivutes i 
It 


Geology 
, VNIGNI (All Union Scientific Research Institute for 
Geological Prospecting), Moscow 


Oil Production ; 


VNIIBT (All Union Scientific Research Institute for 
Drilling Technology), Moscow 


Azerbaydzhan Scientific Research Institute for Petroleum 
Production, Baku 


Groznyy Petroleum Institute, Groznyy 


Ufa Petroleum Institte, ufa 


Refining and Petrochemicals 


VNIIPINeft (All Union Scientific Research and Planning 
Institute of the Petroleum Refining and Petrochemical In- 


dustry), Moscow 
Giproneftespetsmontazh (State Institute for Planning 


of the Technical Assembly of Enterprises of the Petroleum 
Refining and Petrochemical Industry), Moscow 


Machine Building 


VNII Neftemash (All Union Scientific Research, Planning 
and Design Institute for Petroleum Equipment), Moscow 


Azerbaydzhan Scientific Research Institute of Petroleum 
Machine Building, Baku 
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Gas 


All Union Scientific Research Institute for the Gas 
Industry, Moscow 


Pipelines 
All Union Scientific Research Institute for Construction 
of Main Pipelines 
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Hydraulic Production of Coal 


° The USSR has been experimenting with hydraulic mining 
techniques since the 1930s and currently produces about 10 
million tons of coal per year by this method. Large pressure 


pumps on the surface pump water by pipeline down into the 


on meet ee mroemertpet 8 ae ae Siaes ee 


mine, where it is directed by a nozzle, or monitor, against 
the coal face. The coal broken from the face by the pressure 
of the water is then washed along the mine floor where it is 
collected, crushed, re-mixed with water, and pumped to the 
surface. : 
ON 
The USSR claims substantial reductions in cost through 
the use of hydraulic techniques. However, a US delegation 
that visited the USSR in 1970 reported that Soviet authori- 
ties had decided in 1967 not to build any more hydraulic 
mines until some of the technical problems had been solved, 


including excessive losses of coal as a result of premature 


caving, large expenditures of energy per ton of coal ex- 


tracted, and high temperatures and humidity associated with 
hydraulic mining. 

Some aspects of Soviet technology in this field may be 
of commercial interest to the US as Kaiser Resources Ltd. 
of Canada recently reported the conclusion of an agreement 
with the USSR, and with Mitsui Mining Company of Japan, to 


market internationally Soviet, Japanese and Canadian 
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hydraulic coal-mining technology. Part of Kaiser Resources 
British Columbia coal mining. operation utilizes a aydraulic 
mining method developed by Mitsui Mining. 

Most of the research and development work in the USSR 


on hydraulic mining is carried out by All-union Hudraulic 


Mining Institute in Novo Kuznetsk (Kuznet Ccal Basin) and 
the Ukrainian Hydraulic Mining Institute in Lugansk (Donets 
Coal Basin). A partial list of mines employing hydraulic 
techniques is attached. 

The USSR also uses hydraulic monitors, to a limited 
extent, to remove overburden in equipment coal mining opera~ 
tions. One installation which employs this technique is the 


Kedrovskiy mine in the Kuznets Basin. 
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“" " govdet Mines Employ Hydraulic Techniques 
: i 


Kuznets Basin: 
: Polysayevskaya-Severnaya 
Krasnogorskaya. é 
Baydayevskaya-Severnaya No. 1 & No. 2 
Gramoteinskaya No. 3/4 | 
Koksovaya No. 1 

giminka No. 3/4 

Tonusinskaya No. 1-2 . \ 
Kiselevskaya 


Dzhubileynaya 


Donets Basin: 


Yanovskiy 
Odesskaya No. 2 


Pioner . 


Karagandn Basin: mae Bk Ser, 
F a wage 
: Saranskaya No. 106 .. % e 
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THE FUTURES DEVELOMIMKTS IN HYDRAULIC CCAL MINING 


following 4s the translation of an article by il. Ne Ignatov 
‘ in Usol' (Coal), ifo 10, Moscow, 1961, pp 3 15-19./ vs 


The proposed prosram of the CPSU stipulates that a hirher’ 
industrial labor producti, vity is one of the most important tasksiin 
the building 0° a materjal and technolotica 11 basis of Communism. One 
way to achieve that in the coal industry is to introduse the mining 
techniques not requiring constant attendence in the stores. 
The introduction and expansion of hydraulic mining will set up 
a continucus and simple operaticn, at the same tine raising the labor 
productivity and improving the working conditions, : 
This technique was intredused on an industry-wide seale » in the 
Donets and Kuznetsk basins, following the XXI Congress of the CrSU. 
In 1959, 1,020,000 tons of coal wus mined hsdreulically, in the USSR; 
in 19¢O, 1,370,000 tons --us against 250,000 tons in 1956. Hydraulic 
shafts and sectors with a capacity uf over 2.5 million tons were pt 
into proauetton in 1959-1960. i? Se 


Table 1 

Waximum hydrau- . 
1960 lic production 
hydraulic conventional attained : 

Mines ‘method method 
"Odessa-Komsomol" (Dontas) - $6.6 _ 10.0 — . 88.5 
"Polysayevsi-ilorth" (iugbas) 78.0 61.4 108.6 
No 3- "Ziminka" (iXuzbas) 80.0 54.6 125.0 
"Tomusinsk 1-2" (Xuzbss) 82.0 49.8 . 105.0 


Experience of the first two years has shovn high production indexes 
obtained after the introduction of hydraulic mining: the production cost 
was 20-l)0,. lower than for the conventional method, and the expenditure 
of bracing timber was 300% lover. 

The actusl labor productivity in hydraulic mines is siven in 
Table 1 (tons/sonth). These figures were obtained with inadequate equip- 
ment, in small mines and sectors, mostly underfulfilling their quotas. 
The use of new equipucnt, now in production, and the introduction of 
automation, will improve the minc performance and achicve a calculated 
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Jabor productivity several tines hi: ‘or than dn conventionally uorked 
mines. The Jitor productivity and production cost fer large i haere 
a and sectors, now under construction, are given in Table 2 (planned 
data). 


‘ Tablo 2 


; Production por Cos st produc tion or one 
Basins man, Mapa yao ton of coal, in rubles 
(inclucine tenefication) 
Kuznetsk “137-204 3 3.2-h.1 
Donets - 78-129 L.8-7.2 
Karaganda’. 109 40-3 - 


A considerable developrent of nydraulic mi ising is séntenbieted 
even in tae current Seven-Year Plan. However, the main 1961-1965 task 
is to organize the prow:ction of high-powered end reliable equipment 
and to introduce the nev techniques unger various geologic and :tining 
conditions, All that will promote a more rapid Havelopment of hydraulic 
mining, in the coming years. 

The relative volume of hydraulically mined coal is tentatively 
estimated at 21-22% of tte total USSR underground coal production, with 
the Kusnetsk besin afforcing the possibility of mining avout half of 
its coal, hydraulicall to achieve this goal, the annual preduction 
rise for the hy draulically mined coal must exceed by at least 150-200, 
that contemplated for the current Seven-Year Plan. 

.As shovm by the experience of recent yezers, underground hydraulic 
mining is most effective uncer certain cenditions. Its main application 
4s in the mining of coking coals subject to wet tenefication. 

Hydraulic mining of power-generating coals will be developed 
depending on the useio be found for small size coal, at electrostations, 
with the coal transported hydraulically from the mine to the consurer. 

The development of hydraulic coal mining is planned to be achieved 
by building new mines as well as by converting to this method those mines 
where the geologic and other factors warrant it. 

As shown. by planning calculations, the hydraulic method is most 
effective in large shafts combined into mines with a central econovy and 
a central benefication plant. Such mines are now under construction, as 
witness the Yanovsk hydraulic mine in theDonbas, with a total capacity 
of 3 million tons; the Raspad mine in the Kuzbas, 14.8 million tons ; the 
Lystryanka in Rostovskaya Oblast, 3.4 million tons, and a number of 
others, ae 
The construction of incividual hydraulic segments in active 
Donbas and Kulas mines has been a positive factor in gaining experience 
with hydraulic production under various geologic ond mining conditions 
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Gnd im building up a trained personnel, lowcver, this practice of small 
seale hydraulic ining should be ubandoned beenuse At docs not solve tho 
problem of raising the coal production Inacxess 

Henee the future tread will be to build new hivdraulic shafts and 
to reconstruct and convert to tuis method lsrre shafts and the entire 
coal districts. ‘tlus the plan estimates show that a conversion to open 
and hydraulic mining of the YomeUsinskiy Rayon (Kuzbss) vill achieve the 
rayon=wide labor productivity of 15.4 tons per man per shift, with the 
: correspeading figure of 12.8 tons for hydraulic mining 

“Ib is planned to mine the coal mainly without bracing, in 

unattended stopes. Considering the geoloric and mining conditions of 
new and converted shafts, the anticipated production is as follows: 


. a) about 30,) of coal to te mined with high-pressure hydrononitor 
jets, impulse jets, and high-pressure thin jets, remotely or automtically 
controlled; 


b) about 303 with a preliminary uevkening of the coal body by 
pumping in vater or ty blasting in long bterehcles; 

ce) about LO ty automatic hydraulic mining machines, with an 
automatic or remote control. 

As shown by experience and calculations, the last method is the 
most efficient, under appropriate conditions. A diagram of its worlting 
4s prescnted in Figure l. 

Depending on the extent of the plan fulfillment by this methed 
of mining, the anticipated lator productivity for. hydraulic mines of the 
Soviet Union as a whole will be 140-150 tons per mans rer month. 

In these mines, the coal will be transported mostly by gravity 
flow, Pressure flow is planned for very sently dipring horizons, in 
large mines; in converted shafts it is to be used in wining of normally 
dipping herizons. 

It is planned to lift tue coal with powerful pumps, by chamber 
and helice feeders, and by air lift. 

As a rule, it is planned to transport the coal to the central 
benefication viant or directly to the consumer, through high pressure 
pipelines, with special surface booster svations. 

The design orgenizations are now busy with plans for auxiliary 
transportation in mines and with designs for engines for mono- and 
conventional, rail transportation of men and material in main galleries, 
Hydraulic drive monorail locomotives (hydrotelpners) have already been 
designed; a nunber of organizations are working on diesel tractors for 
hydraulic mines, 

It 4s planned to do the mining mostly with hydromechanical 
machinery. Hydromechanical coal miners pide and L'iGP are already in 
production; industrial testing is being cone for combination of models, 
Z to mine hard coal in soft rocit. 

Denefication and dehydration of coal is of great importance in 
hydraulic mining. A paramount role will belong to non-classified settling 
of coal in high-capacity settling machines. Flotation of sludge 15 also 
contemplated in tencLication of coking corlse 
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° The dehydratiny of coal will be dene by sereening und by centrifucal a 
Glterin: and settling. Production is underway for horizontal (UTstl~1, : 
Ulohe?, and UTsil-3) ond vertices) centrifugeds (iVV=1000) which will be 7 
fully adecuate for the needs of hydraulic mines. - 

Of porticulur ingortunce is the clarifiention of water returned 
to hydrnulic mines, becsuse the degree of clarification affeets the 
porforimnce and lite of hydraulic equipment. ecent experience has shoun 
‘thot a congulant of the polyacryl-amide type in an effective and reliable 
elarifyiny events ‘ihe necessary equipiacnt is being mass-produced by our 
industry. 
: The moisture control in small size coal will be done in thermal 
dryers, in the mincs. ay, 5 

The continuous nature and simplicity of hydraulic coal mining 
Jends itscl£ to thorough automation. accordingly, it is planned to 
automate all hydraulit mines, thus attaining an even higher labor 
productivity. 

These main trends in hydravlic mining do not exhaust all its 
possivilities. In a number of instances, hydraulic transportation may 
be effectively combined with the conventional mining; certain individual 
tasks can be converted to hydraulic, such as coal lift, gengue roc 
disposel to worked-out sections, etc. 

In recent years our industry has started mass production of 
equipment allowing hydromechani zation of mines. In many instances, this 
equipment is inadequate and short-lived. Although the actual enszineering \: 
and econonie indexes for hydraulic shafts are hicher than for the OOM 
conventional ones, the shortcomings of the present equipment prevent, 
dn most instences, the achievenent of planned goals. 

For this reason, the construction and intreduction of new high- 
powered, reliable and durable equipment remains an urgent task: without 
such equipment, a high procuction rate cannot be achieved. 

In recent years, a number of cesign and research organizations 
have been called unon in the developing of hydraulic mining equipment. : 
The nunber of designers engaged in this work has grown several tines, as i 
compared with 1959. Still the progress in design and testing is too slow ot 
and the volume of uork is too lov for a rapid development of coal mining. 
We shall pause for a few problems which we believe to be critical in this } 
field. . i 

fhe equipment on hand is adequate for satisfactory results in tie 
mining of soft and fractured coals. Accordingly, a preliminary leosening 
of hard coals by explosives is practiced in hydraulic mines. With the 
present methods of drilling anc explosion, this leads to a consideravle 
deterioration of performance indexes. All effort should be bent toward 
a prompt devising of more effective mining nethods. 

There are now two trends in this field; both of them should te 
pursued simultaneously. The introduction of high-pressure (over 100 atm) 
jets, impulse jets, ond high-pressure thin jets will broaden the field of 
application of hydraulic mining. ork in this field is ocing done at 
several institutes. It should Le kept in mind, however, that there are 
problens of safety in operating with high pressures, also of automatic 
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*6f shifts In conks of any harness, unattended and safe. Accordingly, it 


40 essential to speed up and expand the procuction and introduction of 
such michines, adapted to differcnt geolosie and mining condi.tiois -= 
firct of all to hydraulic mining of thin beds those future dinportance 
will Le precute 
; Tho desipning of effective moans and methods of a preliminary 
weakenini, of the col bouy, too, ‘should te continued. For instance, 
studics ty the Ae Ae Skoninskiy Mining Institute, in cooperation with 
vming workers, show that a weakening of herd coals by punpedein water 
roises tie productivity of hydrosonitors and lovers by about 30,5 the 
labor consumption. Guite effective economically also is the weakening 
of tha coal body by blasting in long holes with hydraulic tamping. 

The second most critical task is the designing of effective means 
of hydraulic lifting the coal from great depths (£00-J00 meters) in 
hydraulic mining. A prompt solution of tins problem 4s particularly 
Smportant in conncetion with the building of deep hydraulic mines in 
the Donbas, duriny the current Seven-Year Plan. 

Experimental models of high-pressure coal. pumps (16 = UBT) have 
been constructed recently; chamber-and helice leading devices for hrdraue 
Ric lifting of coal are being tested; and preparations are underuay for 
testing an experinental air-lift installetion in the Donbas. Hotever, 
ail these operations are obviously too slot, and should be speeded un. 
At the saze timc, it is necessary to expand research in the improvement 


of technolosy 


and in eliminating the stmrtcomingse We velieve that the 


main effort should be directed to the following tasks: 

a) to improve the hycraulic mining methods so as to reduce the 
amount of prelininary cutting and the coal losses <= the two large 
4tems-under the present conditions, affecting the mining econory; 

b) to recuce the fractioning of coals in hydraulis mining and 
transportation. This is even more conspicuous in the presently operating 
hydraulic mines, where it hampers the dehydration of coal and raises 
the cost of bencficaticn; f , 

c) to raise the wear resistance and to- lengthen the life of 

hydraulic equipment; : 

d) to intensify and expand research in the field of coal disin- 
tegration vy hydromonitor jets and to establish the optimum hydraulic 


mining parameters; 


It is 


also necessary to intensify the planning work and to improve 


the constructicn of hydraulic shafts. The lag in this construction, in 
the Donbis and Kuzbas, slows down the progress of hydraulic mining, 
during the current Seven-Year Plan. Measures should be taken to overceme 


this lag. 


The broad introduction of hydraulic mining in coal mines is quite 


4mportant, economically and socially. It constitutes a realistic means 
of fulfilling the industrial goals set up by our Party, in achieving a 

hicher labor productivity, a radical improvenent in working conditions . 
for the miners, and in building the material and technological basis of 
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Underground Coal Gasification 
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The USSR has been experimenting with the underground 


‘gasification of coal for many years. At present, it has 


several small gasification units in operation, the largest 
of which is located at Angren in Uzbek SSR. Uthers are 
located in Tula and South-Abinsk. Installations built in 
Moscow, Lisichansk, and Kanensk may no longer be in opera- 
tion. The product has a heat value of only about 90 BTU's 
per cubic foot, one-tenth that of natural gas. Underground 
gasification of coal is considered by US experts to be 
technically feasible, but its economic viability is as yet 
uncertain. . 

The Goviets claim significant advances in this field 
and US observers report the Soviet technology, in some | 
respects, is superior to US technology. For example, the : 
Soviets are said to ahve developed pneumatic technology : 


not presently available in the US for breaking up the coal 


prior to its ignition. 
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CONTINUED OPERATION OF UNDERGROUND COAL 
GASIFICATION STATION DEFENDED 


(Following is a translation of an article by I. Mints, 
Candidate of Economie Sciences, and Yee Rodimkin, 
Candidate of Technical Sciences, entiticed "The National 
Economy Needs the Podzemgzas* Station" in the Russiane 
language periedical Ekonomia i-zhien* (Economics and 
Life), No 6, Tash: ent, 1967, pages 61-63.) 


The problem of fashioning a selentifically sound fuelepower balance 
in the repuolic is an urgent one, for on its svlution depends to a consid» 
erable degree a cutback in expenditures for fuel and power. 


T would Like, in this connection, to say something concerning the 
article by A. Irgashev and I, Ibragimov about the effectiveness of un« 
derground gasif{ication of coal at the Angren Podzemgaz Station’, The 

’ authors of the essay proceed fromthe disputable (in our view) proposi-= 
tion that the "economic effectiveness of the. 'Podzemgaz* Station's work 
ee and probably of evory other one «= must be determined first of all by 
the degree of usaful application of the fuel reserves going immediately 
to power needs," 


Te is appropriate to recall that in the modern state uf develope 
mont of deposits, fuel losses occur not only in underground gasification 
but also in the extraction of other forms of fuel. Specifically, workin; 
of the upper complex of the Angren deposit itself extracts only 38.5 
percent of the coal, resulting In losses of 61.5 percent. The degree to 
which fuel reserves are utliized Influences the economic indices of une 
Gerground gasification -- specific capital investments and operating ex. 
penditures. However, these indices depend in significant 


*Podzomaya gasi{ikatslyas underground gasification (of coal). 
FeUnderground Casification. .Is It Justifying Itself?" 
Ekonomika t shizn’, No 7, 1966. 
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moasure on ethor factors, in mrticular — and this follows from the 
text of tha article ibsolf ~~ on the expenditures of gus and electrical 


power for the station's ovr nouds. 


The compos ite index which most completely roflects prodw tion 
exponzes is tio cost of the gus tained by undorgrand gasification. 
And ib should bo borne in mini rare that, with the existing system of 
accounting, it is in gensral impossible to determina precisely the gma 


‘wino emenditures for the various fora of fuel, including gas from 


underground gasif deation, since the portion of the Jabor not reimbursed 
to society is not consid ored at present, If you look at ib that way, 
thon the solo irniex which can be applica in a compsrative evaliation of. 
the effectiveness of the use of gas from waerground gasification of 
coal 43 not tho degree of utilization of the fuel /coal/ reservo in 
this process but tha cost of ths gas. As is well mon, expenditures 
for cloctricity make up a very large portion of the cost. Therefore, a. 
truc agsessmerb of the cost of ths electricity used in wiergroum gas- 
ification of Angren coal has great sig ificance, 


Fluctrisity is being sold to the Podzeagaz stations at a 
price much lower than the cost of gas from unerground gasification 
Which jg used to produce the electricity. It should also be enphasised 
that all tho gas from uniergroumd gasification is used for vengrating 
eloctricity. By setting for the electricity o selling price which is 
lovor than its, actual cost, we in essence urierestimte ths cost of ‘gas 
production, thrusting part of the costs of uniorgrounl gasification 
onto poworegrid operation, And it is impossible not to agree with the 
opinion of A. Igrashov and I. Tbraginov that ths power expended on ths 
production of gas by underground gasification shaild be priced at cost. 


Te amorbication of principal funds ave comidered in this in- 
dex, And since the capital investments fron these funds have already 
been mde, they will prove to be direct lesges to the national economy 
if undorgrourd gasification is curtailed. Consequently, the share for 
amortization must be excluded fran tho cost of the gas from underground 


gasification, 


The authors of the article cast doubt on the expedienty of using © 


f tho unprofitability of 


gas from urdorgraim gasification because oO 
mst attract tho ate 


its production. High cost, it goes without sayin, 
tention of specialists when the ¢ 
from underground gasification is being evaluated. However, in itself 
the unprofitability of an entberoriso, selling prices being what they 
aro, cannot bo viowed as ths chicf criterion of lov effectiveness of a 
given fom of fucl. It is approprinte to recal?, that tho whole coal 


dndustry of ths USSR is unprofitable because of the poorly grounded 


. salling prico of coal, 


ffictoncy of the utilisation of gas 


i: RRS esse asst coer eens 
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; It should bo boxrno in mind furtior that in Uzbekistan, nobwith= 
standing tho Jargo resorves of choap natural gas, tte fucl-paver bal- 

F anco roniina oxtrenoly precarious, In 1965 tho deficit of solid fuel 
in Conbral Asin oxcooded 2 million ion’, This is why, in addition to 
voir inexpensive nitural gas, wo aro obliged to we commrativaly 
costly forno of fuel, including Kirghiz and Tadzhik coal from mincs, 


Thus, if we curtail gasification or close the station, we will 
. favo to search for othor forns of fuol which will demnd not only an-= 
nual expenditures for oporation but also the original one-time sapital 
investinents for extraction, Meanviiile, large rosourses Inve been ex- 
pended on tho equipront of the uniorground gasification installations, 
Therefore, the cost of producing gus by undorgrouni gasification shald 
bo compared only with the capital investments ani cost of tmt fom of 
fuel which we shall substitute for it, Ae a ; 


An analysis of tho ott look for devising a fucl-power balance fos 
the republic indicates tit perhaps natural gas js such a fuel. 


In ordor to bring gas extraction in Central Asia by 1970 to tho 
level establishod by the Instructions of the 23rd Congress CPSU, som> 
700-800 billion cubic moters of gas will have to be moved to Category A 
plus B stocks, and exploratary drilling in the wasielani regions of Use 
bekigtan and Turlonenia, which are more difficult to open up, will have 
to be incroasod in scale. by several times. 


It should be kept in mind that this Five-Yoar Plan will ‘ntro- : 
duce the exploitation of gas deposits which contain hydrogen sulfide : 
ani condonsate, a fact which will. significantly complicate the build-up 
of gas extraction, Is it possible umler thes? circumtances to caim 
on obtainins supplemontary quantities of natural gas on a scale sufii- i 

- efdont to replace all the experrive form of fuel, including gas from : 
uniorgrounl gasification? Even if it 45 assured that this is possible, 
tho question then arises: is it not more expedient to send these sup- 5 
plemontary resources of natural gas to the Suropean part of the USSR 
than to use them in supplanting expeisive forms of fuel in Central 
Asia? For by tha tino thit the gas pipolins from Cem ral Asia to 

the Center is oporating, the effectiveness of use of gas at the 
Cantor will be significantly higher than in Uzbelds tan. 


[ 

i 

“In this case, fromthe point of view of the interests of the | 
national economy a3 a whole, it is propor to add to the experditures 
for using miwal gas, as a possible replacemont for mre expans ive | 
i 

| 

{ 

i 


forus of faol in Uzbokis tan, tho economy not reuliged by using gas 
from Uzboiistan deposits inothor parts of the USSR. Ths calculated 
expenditures (spocific capital inrestinsnts plus absolute cout) for us- 
ing natural gas in Central Asia, taking this economy into accoun,, is 
5-8 tina yroater thin tho oxponiitures for extracting Central Asian 


Ge 


e 
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: ‘But tn ardor to Increase tho vwolum of extractod gas, it iy nooe 
ovary to inttlata tho exploitation of a depos it vhoro coniig 
tions are less favorable for dovelopmont than those, let uy say,of Care 
14, aid with worso indices both for extraction and for local transport 
of ratural ges. In othor vords, to roplace expensive form of fuel, 
dncluding gas from underpraina Grsification, it is nocessary to devoiop 
somo now dopos it of natural gag; this new depos it will have tho least 
favorable tcehnioal~economic indices, for the depos its with tha best . 
indices are already being exploitod, 


This is why, speaking of the expediency of replacing gas from 
undergrouni gasification, it is necessary to compares its cost with the 
caleilated expeniitures (capital invostments and cost) of extraction 
and transoort of natural gas of depos ts with a less favorable environ= 
mont and take into account tho possible economy in its use at tho Centor, 
According to rough calculations, the technicalleconomic indices of 
extracting ratural gas at such deposits can tum out to bo le 6 tines 

loss profitable than those at Gayli, 


; As is anmrat, an economically sourd solution to the question 
of the oxpadiency of rejecting gas ‘from wilergrund gasification, as 
with other expemsivo form of fucl in the Uabelcistan environment, pre-. 
sent3 a complex problem. At present we do not have the necessary 
working oxpericnce of the gas industry which waild permit an adequate- 
ly Sound basis for assorting that inthe next few years the substitue 
tion of natural gas for expmsive form of fuel in Uzbekistani condie 
clons will prove possiblo » tach less expedient, 


This is why, in our view, there is as yet no basis for cartaile 
us the ‘Froduction of gay at the Angren underground gasification sta 
At the sano tine we conpletely agree with the opinion of the 
authors of the reforenced article regarding the inexpediency of supple = 
mentary capital investment for expanding the power station, the more so 
because many years of experienco of underground gasification of coal in 


the USSR has shovn oxtranely low technical-economic indices for this 
mothod of producing fucl., 
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STATION WHICH GASIFIES COAL UNDERGROUND 
IS IMPROVIG IN EFFICIENCY 


[Following is a translation of an article by A. Zhirnyy, | 
G, Zybalova, and D. Semceneniko, entitled "“irong Conclu- 
sions," in the Russien-lenguage periodical Ehonowika t 
ghign (EoonomJca and Lifo), No. 6, Tashkent, 1967, pages 
63-65. ; : 


In the article, "Underground Gasification, Is It Justifying It- 

-* self?" by A,Irgashov and I. Ibragimov /in Etonomila i Zhisn (Economics 
_and Life), No. 7, 2966/7, it is correctly enpisized thut obtaining fuel 
. gas by undorygrouni gasification of coal "is a progressive and very 

promising trend in the utilisation of fucl resources and it ms great : 
social significance, Mr it completely oliminates the heavy work of une 
dorground mining." Hovrever, in moving over to a detoraination of the 
. effectivonass of tho work of the Angren Podsengaz (Podzemnaya gazifig- 
katsiya; Uriorground Gasification/ Station and comparing the station's 
indicos with Mino No. 9, tha.auihors surprisingly come to the conclu- 
sion thit the prospects for uniergroum gasification of Angra al is 
extrancly questionable and tivt, because of this, the grarth of the 
station's productive capacity should bo linitod. 
_ In comparing the untorgroum gasification of coal with extrac- | 
tion by ining, the mthors do not consider that the technical -eco- 4 
nomic indices of one enterprise or another deperni on the scale of pro=- i 
: . duction, on their improvamenlb, and on tho presence of hidden reserves, | 
Whoreas insignificunt improvements of teohnical-cconomis indices are 
, - dnhorent in tho old, long-applicd processes, new ones diyagolve into a 
mubor of hidden royerves, the realization of which perait simificant i 
Lnprovanents in the inlices in a comparatively bricf time, 
| 
i 
i 


It 49 appropriate to recall, in this connection, that the Angren 
etution 4s still tio only comparatively largo enterprise engaged in 
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oxtracting cowl by undorgroumd pusification. Because of a number of 
orulzationsl=technical factors inovibablo in any now cndeavor, mis= 
teryo! the strbion'y output Ins bocn protracted; in 1965 gas extract don 
rowwhod only 60 porcont of tlut plinnod, The cost. cams to 16 rubles 
por ton of convational fuel. Incidentally, the cost of the gas mis 
dacroased by more than two timss in ths four years of station operation, 


According to VNIIPromgaz /Vaesoyuznyy nauchnoissledovatel 'skiy 
dnatitut pronyshiennosti gaza; All-Union Sciort ific-Researeh Institute oe 
of tho Gas Induytry/ data, whon the station's power output is brought 
up as projected by an increase in scalo of production, the cost of gas 
will. be reduced to 11.7 rubles per ton, and with the application of 
more modern mothods to the inlustrial process which permit | raising 
combustion hoat from &00 to 866 kilocalorics and reducing underground 
losses of gis to 6=7 peremt, the cost of gas will be lowered to 9.85 
rubles, seas ig. 
Nov let us compare the toohnical -economic intices of the Pode 
zongaz Station and iiino No. 9 dn Angvon (seo Table 1), 


7 Despite tha fact that iline No. 9 49 now exceeding the achieved 
- . output of the Podzemgaz Station by three tims, the cost per ton of 
< natural fuel FO3 at tho mina Ins been reduced in the past two years by 
a - only 3 kopecis, And by 1970, according to Uzgiprotyachprom Habcki~ 
q stunskiy gosydarstvennyy institut po proyelktirovaniyu zavodov tyazheloy : 
% promyshlennostd.; Uzbokistan State Institute for Planning Plants for . : 
lieavy Iniwtry/ data, the ost of coal is to be lowered by 13.3 per- 
cent, when it will be 5.23 rubles, ‘ ; 
| ; 


4 However the coal must be transported from the mina to the GRES 

Gosydarstvennaya rayonnaya elektrostantsiya; state recional electric 
pover station/ani readied for burning and the ashes from the furmce 
: hauled away. According to the VNIIPromgaz ta, the cost per ton of i 
q : conventional fuel delivered to tho boiler of a GRES, including the exe } 
i ponditures for ash removal, was 14.3 rubles in 1965 and will be 12.75 i 
3 : rubles in 1970, , St 
j 


| 
ia 
4 
if 
i 
' 
i 


F In 1965 the oubput at tho Podzemgaz Station was less than that 
i oa of the operating mincs of Cmtral Asia, aml the cost of convmtional 
q fuel was higher, Howevor, from yoar to year, with increused scale of 
wroduction, the cost, specific capital investuent, and, cons equently, 


a 

4 

| 

‘uoted expenditures per station hive been declining steadily, Factual | 
data pomits the assertion that in raising the station output to the i; 
Projected lovel, oven with existing technoloyy, the cost of extracted i‘ 
fucl FOU at tho GRES will bo lover than at Iino Noe 9. Improving the . 

industrial process of undergraiuml gasification will mable the sta- 

tion's citod oxpomiitures to be 7.7 percent lower than those in pros- 

Poct for tino No. 9, 

| 

} 

i 
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TECHNICA OIC INDICES OF Tits 


POOZINGAZ STATION, MING NO. 9, AND OTHER CHITRAL ASIAN MINES 


4 Cost pox con of Capibal ‘uot od 
‘ conventional investrant expenditures 
‘ Enterpris cs fual FOR at the = per ton of por ton of 
; i aa GRES conventional convational : 
r fucl fucl : 
(in rubles (in rubles) _(in rubles) H 
PODZENGAZ STATION - re ee ee hg 
: @) Actual data for i 
1964, ' 18,8 86.0 36.0 
1965 16,0, 62.5 28.5 
b) Prospects if outpia is ; 
raised as planned: 
Using current technology 1.7 37.8 19.26 


Using. improved technology — 9,85 34.8 16.81 
MINE KU. 9 7 


‘a) Actual data for , 
1964, Lod. 27 . 19.8 
1965 e 27 19.70 
b) Frospects. for 1970 12.75 P4) 18.2 
OTHER CENTRAL ASIAN MINES 4 
- a) Actual data for 1965 14030 Ly 23.70 
- b) Prospects for 1970 12.75 ° Ai 22.15 


ea aE TL 


In mastering the station's rated capacity with exstrs tenweiogy, 
ths labor productivity of underground gasification will exceed slightly 

that emected of Mino No. 9 after its reconstruction, and with improved 

. technology it will bo raised by 11.2 percerh. Thig is understandable, 

.for in wilerground gasification all the engincering operations are con= 
ducted from the earth's surface, ani the process excludes unproductive 
Labor-consuming operations because of the high expenditure of ererey 
needed by tho process. 


Lot us nov oximine the balance of distribution of potential 
hoat, In 1965 tho Angron Station, in generating 100 tons of conven= 
tional fucl supplied at tho GRES, c:pamded 211 tens of balance-shect - 

+ Fesorves (tint is, taking into account gas fires and loss of gas at 
‘ contour sections (prikonturnaya uchastok)). 
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If one deducts the expenditures of electrical power on the sta- 
tion's own noedg, then for every 100 tons of fucl ‘delivered to the cwe 
tomer, 337 tons hive been expended. In mastering tho planned output of 
tha station, the spocific expmditure of coal will be almst the same 
ag in 1965, but contenplated advancenants in technology vill allo ro- 
duction of coul apaiditures, taldng into account the required electri- 
cal power, to 233 tons. : 


It should be noted that high fucl expenditures on the station's 
ovm naeds otan not only from the specific mature of underground gasifie 
cation but also from excessively high fuel expenditures in generating 
ona kilewatt-hour of electricity at the Angren GRES, which works on the 
basis of coal. : ' 


In achieving Pedzengaz Station's planned output, the share 
of ga9 in fucl consumption: at the GRES will not exceed 17 percant. 


Ay the authors indicate in the above-mentioned article, specific 
Quel expenditures at the Angren GRES cons irted in 1965 of 470.5 grans 
per kilowstt-how', at a tims when the ele‘ vric-power stations of ios- 
energo Lioskovaloye reyonnoye upravleniye energeticheskogo khozyay= 
stya; Moscow Rayon Administration of the Porer Industry/, which consure 
combustiblo-gas fuol, tave a specifie expenditure of less than 0 
grams, If specifics fuel expenditures are redused to the irdicated lin- 
it, thon fual consumption by the Angren Podzengaz Station for its om 


uso Will be reduced from 37.5 to 24 tons per 100 tous of fuel delivered 


te the GRES, ° 


But how will the balance-shect reserves of coal at line No. 9 be 
uscd? According to the plan for expanding this mine, to be carricd out 
by Uzgiprotyazhpmm, losses will consist of 51.5 percent, But if to 
this is added fuel expemled for transport, preparing the fuel for burn- 
ing, and hauling away the ashes, which is equal to about 2.5 percent of 
tho quantity of fuel delivered to the GRES, and also the fuel expendi=- 
turo for the mine's am needs (in the fom of electricity and coal), 
which are eiual to about 2 percent of the output, then the degree of 
utilization of the heat potential at themine will exceed slightly the 
degree of its utilization at the underground gasification mterprise. 


In conclusion, a mistake by the authors of the article should 
also be pointed out, Thoy have dotonnined the selling price of gas 
from uniorgrouni pasific:.tion to be 19 rubles per ton of conventional 

Mol and tho selling cost of electrical power used in transforming it 
duto conventional fuel to be 11 rubles. Actually, they are equal, reo 
spoctively, to 17,6 and 16,8 rubles, . 


7 Lot wo mole an clementary calculation. Tho selling rice of gas 
from underground gasification in 1965 was 2 rubles por 1,000 cubic 
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ter, Thorofore, tm cost por ton of cormmtional fuel will be oqual to 
2X.7,000 = 17.5 mbles, 


The solling prico of olectricity in 1965 was 79 kwpocks for 1 
kilowatt hour, but the conventional fuel expended in producing the 
electricity was 470.5 gram por Kilovatt-hour., Consequently, the cost 
per ton of convational fuel "give back" to the station equaled 


2,000 X_0,0079 
Ochios = 16.8 rubles. 


Thus, it is os Sible to agree with the recomnsmdiation of Uze= 
giprotyazhprom ahout liniting the power produced by the Angren ‘Pod= 


. wongag Station. It world be wiser to speed up motery of the planned 


power outpus. Th latbor course is dictated by the fact that in our 


- Count: (including the republics of Central Asia) a sharp deficit in 


fucl which calls at tines for delivery of coal, to Angren GRES from 
other parted, ig making itsalf felt. 
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STATIONS OF THE UESRGROUID GASIFICATION OF COALS 
| 2 USSR 


‘ee 
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{Following is the translation of an excerpt from the . 

Usslanelanguace monograph Podzemnaya Gasifikatsiva - 
pee (Usierground Gasification or Coals) by I, A, P 
chaninoy,Moscow, Gosgortekhizdat, 1961, pp 43-50.7 ;  * 


The underzround gasification, in this country, is now at an : 
industrial e:perimental stage, Low capacity Podzengas (Underground 
Gas) stations have been installed in various coal basins end are 
operating under diverse feologic and mining conditions. Several 
additional Podzemgas stations and experimental areas are underway, 

A number of major underground gasification stations have been 
designed, largely based on coal deposits of vastern regions of the ‘i 
USSR where there 4s no local natural fas, ce 

The Moscow Podzencas Station operates on coels from the Novoe 
Basovo and Gosveyevo ueposits, ine gesified coal seam is alnost flat, 
forming extremely gentle folds.. It occurs at 40.50 meters below the 
Surface and is 202.5 mecers thick, with a maximum ““iekness of 4.5 
meters, Its coal has a fairly high ash content, varying in a wide 
range, with an average of 258303, Locally the seam is split up by | 
shale intercalations, It is overlain and underlain by shales and 
locally by sandstones, 

The quality of coal is described ty the following average 
figures: moisture, 30%; ash, 23% carbon, 317%; hydrogen, about 3%; 

_ Oxygen, 10; nitrogen, about 0,52: and sulfur, about 2,57. 

The lowest heating capacity of the coal is 2,700-2,900 kcal/kg; | 
the total coal reserves for the two deposits are about 18 million . 
tons (metric), ; 

At the present time, the station generates 1,200.1, 300 MCM 
(thousands cubic meters) per day, and equivalent of 400.500 tens of 
brow coal, The heating capacity of this gas varies from 750 to 900 
keal,/cubic neter, the average being over 800 kcal/eubic neter. The 
total gas production, up to 1960, was over 4,000,000 ici. The gas is 
dispatched through a trunk line about 8 km long, to various industries 
and enterprises of Tula, 

In addition to its main preduct =. gas = the stations's sulfur 
section processes valuable by-products, such as lump sulfur, industrial 
hyposulfite, and photographic hyposulfite, The latter is of particue 
larly high quality and its entire output is used in the moving pictures 
industry, ; Z 
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' to study the feasibility of underground gasification of thick to 


' such conditicns, especially from thick ccal beds, They believed that 


Consistent composition, accompanied by an adéquate gasification of the 


“smoothly, generating gas with a heating capacity up to 1,400 keal/ 
. Cubic meter, Because of the lack of gas pipas, most of the gas was 


:,@f it was used for the station itscel’. Subsequently a pipe line was 
laid and the gas proceeded to the boiler shop of the large "Taybin. 


_ intorrupt the gasification process but promoted its stabilisation by 
- Preventing the formation of large cavities, Although the spread of 


- 
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The Shatskava Podsemzas Station 4% located near Tula. Its base, 
the Shatekoye coul deposit, includos two isolated coal lentils, The 
largest of the two ==. the Western «= is to be gasified first, fole 
lowed by the gasification of the Eastern. The total coal reserves 
for the two lentils aro 27 million tons. The Shatskaya. coal bed 
usually eccurs at 40 meters and is about 2 meters thick, The quality 
of its coal is about tho same as in the NovowZasevo deposit. 
The planned output of this station is 50% higher than for the 
Moscow station. i eee ce . 
The SoutheAbins Podzemzar, Station is located in the South. 
Abinsk and jiktash sections of the Kiselevsk hard coal depésits, the 
Kuzbas, The coal reserves with the South-Abinsk section’ alone have 
been estimated at 280 million tons. The ‘Aktash section reserves, 
not adequately surveyed as yet, are not as large. The mining reser- am 
vation of this station carries 23 coal beds, 0,.8~20.0 meters thicte, ‘ 
with the majority of beds about 2 meters thick. Over the most of the 
area, the beds dip at 55=70°, except in the south where they flatten 
out to 30°. The coal is of the gas generating and boiler quality, 
Slightly cakinz, tact ee 
This station was built as a purely experinentel enterprise, ON, 


intermediate coal beds, steeply dipping » under the ituzbas geologic 
and mining conditions, The fact is that many. experts voiced doubt as 
to the feasibility of a sustained preduction of 2 specific gas, under 


& collapese of overlying rocks will unavoidably lead to a bridg ing 
over of the pasification channel; in addition, if spread as far as the 
surface, it 131 break up the airetight seal of gasegenerating horizons 
and put an end to the technolozic process, fe 

Because of the experimental nature of the enterprise, the orige 
inal daily output was planned as low as 20«25=tons of coal equivalent, 
Ko gas pipe lines to the consumers were contemplated, However, ail | 
doubts as to the feasibility of sustained production of gas with a 


coal reserves, were dispelled by the performance of the very first 
experimental gas-generator from the thick Interior-IV coal seam. This 


s€am was 9 meters thick, in the experimental area, and cipped at 68°, 
Right after tie firing-up, in May 1955, the gasification process ran 


burned off right at the generator outlet, end only a small portion 


skaya" shaft and to the Central Enriching Plant, As it turned out, 
the collapese of rocks above the burned out space not only did not 


the collapse to tho surface did cause a partial break in the air-tight 
s0al, rapid measures were devised “o restoro 4t. The surface collapse 


=2e 


pre ee ae 
g i 

are te 

t 


cieine anaemia had me ae ek Te Ro, 


Approved For Release 2004/10/12 : CIA-RDP85T00875R00200002001 2-1 


1 A ee ene ote Ram OER ARR eihat MAD ae 


took place only at the last stage of the gasification operation, when 
almost all of the coal had burn::d out, 
. The present daily output of the station reaches 300.400 NC, 

‘ approximately equivalent to 100 tons of coal, Operating with air. 
blow, the station gcnerates a 80001,400 kcal/cubic meteors gas, Oce 
casionally, tho production reaches 500 licM/day, and better, 

. As of now, the station supplics with gas a nessor of industrial 
enterprises in Kiselevsk: boiler shops of shafts "'Taybinskaya! and 

' No. 7, the Central Enriching Plant, a concrete plant, and a bakery, 
Pipelines to the Kiselevsk Coal Mining MachineeBuilding Plant and two 
brick factories are boing laid, <dAdditional gas production is contem. 
plated for domestic uses in Kiselevsk,. 

Plans have been worked out for enlarging tie station, to an 
annual capacity of 2,2 billicn cubic meters of gas, which is equivalent 
to about 300,000 tons ef coal, At that capacity, the station will 
satisfy all fuel requirements of the Kiselevsk industry and population, 

The Lisichansk Podzenras, Statien is lecated at the outskirts 
of Lisichansk, in the Donbas, iv produces a series of 12 thin coal 
seams with working thicknesses of 0,4.0,8 meters, with the excepticn 
of seam kg whose thicl:ness reaches 1,5 meters, ‘The seams occur with 
@ variable dip of 30.45°, The ash content in coal doas not exceed 15%; 
the volatile content is up to 40%, 

Prior to 1960, this station produced 1000 million cubic meters 
with a heat capacity of 1,000 keal/eubic moter, The gasification is 
done with air blow or with air enriched in oxygen. Some of the oxygen 
produced by the oxygen plant of the station is diverted to the various 
industries leeatcd near Lisichansk, As by-products, the station 
isolates rare i- :rt gases argon, keypton, and xenon. This fully util- 
izes the produciion potential of its oxygen plant. The present gas 
production of the station is over 400 NCi/day, ; 

The Ranonsk Industrial Zxverinmental Pedzerzaz Station is 
located near KazenskeShakhiinskiy, the nostovskay Oolast. ‘inis stae 
tion is being brilt to operats on coal reserves of section No. 2, the. 
North-Donets deposit, with two workable seams: the upper, Orekhovskiy, 
0.75 meters thick; and the lower, Sukhedol'skiy, about one meter 
thick, Their dips over most of the arca are 45.50°, The coal in both 
seams is lean (Mark T), with the organic matter containing about 91° 
carbon and about 4% hydrogen. Their heating capacity is about 8,500 
keal/kg; the average ash content, 12%, The total coal reserves within 
the station mining reservation is somewhat over 10 million tons. 

Inasmuch as this is the first attempt to gasify lean coals 
under natural conditions, a broad range of experiments is planned at 
the initial stage of work, at this station. The boreholes are planned 
to be connected by the electric method, because the thermoeclectric 
Propertics of lean coals are favorable for such operations. 

The planned annual output of the Kamensk staticn is 365 mile 
lion cubic meters of gas, which 4s equivalent to 150,000 tons of hich 
Grado anthracite, ‘Subsequently, the output is to be doubled. Tho gas 
Will bo consumed by the various industrics of Kamensk, 


3 


. It. shoulc!,bo noted that tho small coal mines operating .in the 
Kamensk area wee shut down several years ago, because-thoir coal 
could not be stored for-.any length of time, due to rapid oxidation, 
so that its industrial use was limited. .At the same time, the local 
industries consumo large quantities of highegrade imported fuel. With 
the firing up of the’ Pedzemgaz station, it will.be.possible to replace 
a considerable portion of the imported fuel by undergroundegenerated 


a8. BE go oe ae BA petals oc re. 
. Experimental work at the station is to begin in 19603 After 
that, the experiments will run parallel to g@as production, Ea 

'. The Anzren Podzenzaz Station 4s located southeast of Tashkent, 
The section of the Anzren brotin coal deposit alloted to underground 
gasification, carrics a coal seam at depths of 100.200 meters, 
150-160 meters on the average, and dipping gently at 50159, Its 
thickness varies in a wide range of 1.6.22 meters, the average .being 
9 meters, The enclosing rocks are siltstones and claystones, The 
coals are of a higher rank than the Moscow basin brown coals, Their 
composition is as follows: moisture, 31%; ash, 1675: carbon, 40%; 
hydrogen, about 3/53 oxygen and nitrogen, 93: and sulfur, about 135, 
Thedr volatile content is 22—24%3; the heat capacity, 3,650 keal/ke. 
It is to be noted that the Anrern coals are rapidly oxidized in air 
and turn to a powdery mass, this greatly interferes with their 
transportation, 8 

The Angren station, when brought up to its full capacity, will 
be the largest of all operating and building underground gasification 
stations, Its annual output will reach 2,300 million cubic meters of 
gas, an equivalent of about 650,000 tons of the Angren coal, - 
the annual capacity of the initial staze 4s 1000 million cub 2 
meters; with a heating value of keal/eubdic meter, The first. experi 
mental gasifier was fired up in the sece::d half of 1959, and the first 
thousands of cudic :ncters of Angern gas weré produced, 

The Sinelinikovo exverinontal area is being built near that tom 

of the Cncprepetrovukaya Oblast. Experinental work is planned here 
on the conditions and efficiency of underground gasific ition of the 


‘" Dnepr basin brotm coals, . The experimental area carr’:: a single coal 


seam, at a depth of about 100 neters; its thickness varies greatly, 
being 4.5 meters on the average for the experimental area, The average 
ash content is about 20%, Coal deposits of the Dnepr basin are dise 
., tinguished by their Llocding; therofore any method of their production 
‘calls for drainage, In addition, the Dnepr brown coals have a high 
moisture content, up to 55.60;;, so that the conditions for their 
underground gasification will have to be determined, The experimental 
_ Work is expected to establish the efficient methods and the degree of 
draingace, also an optimum gasification regimen; after that it may be 
Possible to procecd with the building of underground gasification . 
stations in that industrial. aroa where 4s will be applied to most 
.@iverse uses, , a 
An_cxnerimental_srea for undereround rasification of o42 shales 
is being ccnpleted near Aaivili, in the istonian SSR. Its duilding was 
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preceded by experiments under laboratory conditions and in small expere 


* 4mental sesments, under natural conditions, conduci2d by the Chemical 
Institute of the Estonina Academy of Sciences, and by the Kivili Cheme 
ical Shale Comnbdine, re eal ee - 


In their chemical composition and properties, ‘oil shales diffor 


greatly from hard and bro:m coals, Consequently, the products of their 


thermal decomposition in the process of gasification have chemical 
composition of their own, Their principal components are valuable 
raw materials «= tars and power gas, The tar contains up to 50% 
hydrocarbons; up to 30/5 paraffins and naphthenes, and up to 20% age 
sorted oxygen compounds (phenols, acids, ete). All these tar come 
ponents are a valuable raw materizl in the synthesis of many preducts, 
such as plastics, polymers, synthetic Liber, detergents, nighegrade 
pe antes woodetreating antiseptics, tanning fluids, fertilizers, 
Otc. ; 

Gas produced along with the tar contains 5.7% carbon oxide 
and 9-123 hydrogen, and has a heating value of 700-800 kcal/cubic 
noters, 

At the experimental site, a bed of "kukersite" slates fi. Sil. 
urian sapropelitic slates/ occurs at depths of a few to 40.50 meters, 
It is mostly 2.3 meters thick, split up by barren rock intercalaticns, 
The enclosing rocks are limestones, This horizon is almost flat, 


Gapping very slightly to the south, Its organic content is but 20.50%, 


the rest being represented by limestones, 

Two methods are to be tried in producing these oil shales, 
with application of underground gasification. In the first, the 
highest grade shale is mined by the conventional shaft method, The 
low grade shale, whose mining is uneconomical (seams with less than 
37 organic content, according to the present specifications) are 
either not mined at all or else left. behind as fill-up materia’ in the 
minedeout space, These residual reserves .are subject to subseq ient 
underground gasification, through boreholes from the surface, 

The second methed is to gasify the entire oil shale seam, withe 
out a preliminary mining of its richest segments, As in coal deposits, 
the gasification is planned without shafts, with only the operational 
holes drilled to the horizon, The initial results under natural cone 
ditions have demonstrated the feasibility of electric junction of the 
boreholes, ; 

The experimental area is expected to be completed and ready for 

. Underground gasification of the Baltic kuker site slates, in 1961, 

The main purpose of these experiments is to develop the most efficient 
method of dry distillation of the organic content in the slate, in the 
Process of underground gasification, This will assure a maximum yield 


ef valuable tars, with a fairly complete gasification of the slate 
resorves, i 
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. Improvement of Efficienev of utilization 
of Electric Power 


For years the Soviet Union has been concerned about the 
overexpenditure of electric >uwer, particularly by industry, 


which uses about 65% of the gross production of electricity. 


Plans to allocate a larger share of the electric power for 


houschold use have not been fulfilled because industry con- 

tinues to require an inordinately large share of the power 

available. In an attempt to economize in the use of electric 
, power, the Soviets have established norms for consumption 

per unit of output, have encouraged the modernization of 


power-intensive technical processes, and the elimination of 


old and inefficient equipment, as well as policing wasteful 
uses Of electricity. However, the USSR still ranks well 

below other countries in the world in the efficient use of 
electric power, as shown in an article in Electrical World, 


December 1, 1974 (see attached). 
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e@ canes on , | a or'ap p capil Ane ‘ r wel . 
US using clectricity more evriciently | 
An update of demographic figures first published in Electrical : | 
World in 1971 shows that the United States has made substantial 


progress in boosting per capita GNP fer each kwhr consumed 


The growing energy-consciousness of 


d 
oe the United States has found vaice in the 7.23 
: : accusation that this country is profligate Korea Dem Rep 9.08 oe 
eA in its use of energy. The fact that the = 
: “S, with less than 6% of the world’s 
nf ivpulation, uses about a third of the 
world’s energy has been used to demon. 
cot strate this point. But careful analysis of 
World energy-use pattems refutes this O Trinidad & Tobago 
charge-and, in fuct, shows the US to be . 7 \; 
a highly eflicicnt user of both electric “e 
encrey and total energy, 4 
Data for over 209 countries of all love 
els of industrialization, drawn from the : 
Series J, No 17 Statistical Papers of the United erab Emiratos 
United Nations World Energy Supplies, ro] 
compiled by AJ. Ramsdell cach, year China, : 
since 1960, are presented in Fig. |. Peoples Rep! o O Surinam i 
When the ratio of Cnergy use to gross South Africa ; : 
national product for these countries is ~ ° OCzechostovakia : 
plotted against their GNP per capita, Romania SUSSR ; 
the United States tulls on the curve de. 3 * Bulgaria ce roand 
fining those Countries that are niost ef- , EO. O Germany, Dem Rep : 
ficient in gencrating GNP for a given . O Canada i 
encrgy input. These “most etticien:” : O Rep of Kores : 
Countries have the highest GNP per O Cubs i 
Capita at the lowest level of cnerpy ie » Seeeg Libyan erab Rep i 
PCF Capita per unit of GNP generated. ° ONorway j 
This appears to be a reasonable meas Yugostavia United ’ yi i 
Sure of efiiviency in using enerey, espe- ZambiagQ O O Hungary Kingdom United Cy i 
cially when comparisons are niade Southern Riiodesia o Olrelang © Ole acteium & LuremindsteS ee | 
among countries which have not had Zpirang Oveneiuela 9.0, Sidins y I 
access to “cheap" enemy, as well as Menicog emaica Rico | 
those that have, India Germany, 
. stivena > OS 8 Zealand Fed Rep 
Energy sustains GNP § o Oturey © gr “O . we BS | 
. ; +} neneys Malta Cyprus ~—  Odapan denmark.“ CS 
Two basic dispels of energy use in \ c a 
Our industriaticed society become evi Pert'O OO Arcentina : 
woe HC society bevome evie | Gs AiceriagFeru ff 
dent in Vig 4: Fc ines 8 OOsrbados frames ONG Swntzertand 
V. For a given “state ofthe at of = § Bratt Greece yd & 
CuCrey application, each level of GNP a ip fio...., Rica tal | 
Ree Capita corresponds wa Minima 3 “Coast ¥ : 
Anount of ener We per capita, below 8 sal ees 
Vhich the level OFGNE per ctuta could = Burm OCnaterna i ; 
Ht be sustained, = AnvolaQhyaty tuustan AOA ; 
2. Neen cconomies with hipher D Dominican kop ; v. ie? i 
GNy DCP Capita are, tberently, more e Letnoyne Panama OQ - \S : 
CACY Y-intene, the Minin content 8 Omnd i 
wf Chenyy por und of GNP becomes $ Haiti O * f 
_ PeaterasGiNnyp PCP CAMEL ineteases, rr airs | 
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The question has often been asked of 
the author: “Why couldn't GNP per 
capita in the US be sustained with the 
same energy use per dollar of GNP as, 
for instance, the econumy of West Ger- 
miuny. which is also heavily and et- 
ficiently industrialized?" The answer is 
that this could be done only if the GNP 
per capita in the US was the same as 
that of West Germany—instead of being 
two-thirds higher, And this could be 
done only if the pay scale in US indus. 
try Were the same as it isin Germany, 

Utmost care should be exercised in 
ssesing oF attempting to control the 
amount of Cnergy that the US can get 
along on. to ensure that the economy is 
Aut seriisty disrupted. 

This point is stresed here because of 
the populir idea that conservation of 
€ncrey by itell can, largely, solve the 
Enerey protlem. It in, of course, partof 
the solution, but not more than perhaps 
23°F of it. The rest can only come trom 
Hew souticesofsupply, 

Vig 2 presents the same data as Fig |, 
Crepe that the abveinea is the percapote 
Use of enceey, The reader will tote haat 
He COVE OF lowest Use of energy in te 


Hatton tr CINE ig clearly detined, wath. 


OUE ANY anluputy, 


_ Vins CHEVE Fuses the question of what 
Cantey, Nwateeahona, Sweden, and the 


US have that places them in the posi- 
tion of generating cach dollar of GNP 
with a minimum use of energy at their 
respective levels, And. as a concomitant 
question, what could the less-well- 
placed countries do to improve their po- 
sitions in that respect? Obviously. pro- 
ductivity is only part of the answer. The 
targer reason lies in the mix of the agri- 
culture, industry, and services characters 
istic of cach economy, Per dollar of gen- 
erated GNP, services use only one-tenth 
as much cneryy as the manufacturing 
industry, Bermuda provides an extreme 
itusteation of this aspect, 

"Fig 3 is comparable w Fig 2 except 
that kwhe per capita are plotted against 
kwhe per doilar of GNP. As in Fig. 2, 
the curve of lowest use is well detined, 
However, in Fig 3, which evaluates 
electrival energy only, the point tor the 
US is far lower than any other. 

This is not surprising, The US fits 
exactly in the “lowest use of energy" 
classification line, and, since onty 25% 
of the energy used in the US as tn the 
tera of clecticity, comnpared to Ws. for 
Westen Furope, the US is “lower than 
the lowest” by approsimately the same 
ratio of 28.10.20, To establish further’ 
the validity of the dats presented, here, 
Table Dand Vir 4 have been prepased 
using only date for sume “most ef 


es nS ee Jae : 
© 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8000 9 
1972 energy consumption per capita= Kilograms of equivalent coal 


ficient” countries. Data for 1967 are 
from Electrical World, Jan. 18, 1971+ the 
remaining data are current. GNP-rer- 
capita is on the basis of constant 1972 
US dollars. 


Productivity of electricity gains’ 


Fig 4 brings out several noteworthy 
aspects of energy economics: 

The curve detining the “lowest use of 
electricity in relation to GNP" shows 
that throughout Western Europe and 
Canada, the “productivity’ of electrics 
ily, when related to a given level of kilos 
watthours Per capita, amproved from 
1967 to 1978 by about lee at the lower 
ead, ranging up ty about 286 at the up 
per end. Further improvement of about 
5% at the lower end te about 10's at the 
upper end occurred from 1971 gw ty 72, 
ia other words, the productivity of clee- 
tricity was sull prowine between 197] 
and 1922, probably cetlecting the sul. 
incecasing clticieney and Producuvity of 
eleciriey-powered processes, 

2 This improvement es even more aok- 
ing in the case of the CS, which tela 
increased its leaderstup in thas area bee 
tween 1971 and W972. Ths could have 
been semply the result at a tower tee of 
electicety in relation te total eneny, 
However a sepantte cheek (hip y 
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* “TB, fs Cortparison of most-cflicient electricity economics ; 
: 5 
‘ Kwhr/ Capita os G.N.P. nee capita oe Kwhr per (1972) GPS i 
1967 ~~ B97 1972 matt { : 
1967 1971 1972 19673 1972 19718 19725  1972§ 1967, 1971 72, j 
france 2,303 2,877 3,043 2,340 2,951 3,360 3473 3,623 0.780 860.028) | Ofto | 
Denmark 2.227 3,137 3,425 2,497 3,149 3,430 3,546 3,674 0.707, 0.885 0932, ! 4 
Satecstand 4012 4,740 4,972 “ 2,593 3,272 3,640 3,763 3,936 122600 4.2600 Lens | | 
United States 6,030 8312 8,911 4040 §095 5,160 53934 5,592 130) (1588 lout: 
Seaton 6,772 8412 8,988 3,041 3,835 =,240 4333 4,477 1766 «1.919 acca! i 
Cxhada 8112 «9,851 = 10,513 2,005 3,537 4140 4280 4,443 2.293 2.302 9 2.365 } " 
Norway 3,567 15,344 16,056 2.199 2,773 5,130 3,236 3,344 4893 4742 4.01 | ; 
coe ae 
ae 
Table Il; Impact of uranium prices ; | | 
_ U0. Electricity Retativo Costofoil , } 
Costof == available ut producibdic in cost of forequal ! ‘ 
U;0,—1973 thatcost Light-Water Reactors nuclear kwhr kwhreost: . i 
(37ib) (tons x10°)* * = (kwhrs x 10!) : (5) (S/d!) 
8 - 750 39 200.0 325 t NX: 
10 1,050" : 55 101.5 3.35 ; ‘ 
12 1,200 2 65 103.0 3.50 | i 
2 15 1,500 80 105.3 465 | i 
a 30 2,150 120 116.5 455: Aj 
50 10,000 430 131.5 5.75 | ee 
100 17,400 890 175.0 9.15 
= “Reasonably assured and estimated additional reserves 


shows that this improvement in the pro- 
ductivity of electricity was obtained de- 
Spite an increase in the share of electric 
ity in the US energy balance. 

Recause of the perturbations that the 


oil embargo of the last three months of 


1973, and subsequent eneray upheavals 
in 1974, will undoubtedly have made in 
the energy-GNP relationship. itis hkely 
that, when we repeat this analysis a your 
feom now, the results will be confused. 
It is perhaps fortunate. therefore, that 
the four-year span beoween these (vo 
articles has established the productivity 
of electricity and demonstrated the it 
Provement still being made. ‘ 


Uranium supply adequate 


ty. anount ef electieity produebte in: 


liphtwate Cetetens, fap We Wy 18500 NVLALE 
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Demand projections for nuclear pen 


eration presented in the March I. 1974, 
issue of Electrical’ World show a cu- 
mutative total of 108-trillion kwhr by 
the year 2000. Though these figures, in 
the author's opinion, appear to be 
somewhat on the high side. they indi- 
cate the need for a cumulative total of 
about 1|4-million tons of UO, This is 
somewhat less than would be available 
in the undes-S30/Ib category. 

The relatively tow impact of the cost 
of U,O, on kwher cost (next-to-hist col- 
unin, Table 1D results from the fact that 
nuclear fuel cost is only a minor con. 
tributor to overall kwhe cost. In an oil- 
fired plant, a fuel cost of S4/bb1 contrib- 
uted 4740 of the total kwhr cost, When 
the cost of oi reached $12.50/bb61, total 


ives Ween calculation of 


Taking the data tron Fips Land 2, eae 


dollar of GNP in 1972 had an associ- 
ated energy content of 2.14 kilograns of 
coal-equivalent. OF tais, 74.57, or 1.595 
kee, was for nonclectrical enetss. leary: 
ing 0.545 kee to generate 1.60 Awir oF 
electricity. This is oa the basis of the 
1972 average for the US of 0.3.49 kee 
per kwhe. ; 

Assuming that energy costs are now 
equivalent to off at S7/bbI, witch 
equates to $0.0335 per ky of coni- 
equivalent. and that the averse cost 
per kwhr is $9.022, the total enerty costs 
assuciated with SE of GNP are $0053 
for nonelectrical energy and SO035 tor 
electrical energy. or a total eneres cost 
of SO.088 pee GNP dollar, , 

Applying tis factor to an cconconty of 


i kwhe costs doubled. daca nuclear plant, SU4-tiliions the total energy costs are 

‘ If we are w place increasing reliance the cost of uranium oxide at S8/tb rep $12). billion- S74-billign for none lestioe 

j on electrical enerey., we must also ine resents only 6% of kwhe cost, so that energy and S19-ballion fur electric 

Creasingly rely on nuclear power, There even at S20/Ib for Un, the cost ofa encrty. This figure is ap from hit ears 

has been much speculation as to kwhe is increased by only 16.5%. A cost by almost S38-balion, emphaseray tee 

whether adequate supplies of domestic as high as $5071 would add G-milion need tut only tor continued unprose- 

d, tranivea will be avaishle to sustain tans and 20 years of available resources, meals in eBicwney, but for asubscantiad 
| Stich a progr. but would bing the increase in kwhe shit from high-cost fuel resources. 

iB The tiest three columns of Table Hee. cast to only 326, Reliance on. nuclear power will net 

late the total of assused and: estimated only ensure the US of an adequate sup. 

| dahbitionl reserves, and the correspond. Enerny costs high ply af clectsicity front donrestie seaueces, 


bat, over the lite ef each muck pou 
instatled, wall result ti casts cqaes alent 
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ELUGivIe POWER AND RELATED EQUIPMENT 


ENERGY LOSSES AT PLANTS REPORTED 
Moscow VECHERINYAYA MOSKVA in Russian 19 Sep 74 p 2 


Article by N. Bibikov, senior engineer of the Moscow Ranteiat Administration 
of Power System Management Closenergo) ] 


cS 1 A considerable part’of the large amount of power used by the capital 
s consumed by inciustrial enterprises. It is, therefore, very important 

that cach kilowatt-hour be used to the full. This is the case at most plants 
and factories. However, an inspection made by Mosenergo indicated facts of 
impermissible waste. : 


The Kazhgalantereynoye Production Association ( N. Lipikhin, director). 


The basic document which mobilizes the collective of the association for 
Saving power-=- the plan for organizational and technical measures, Was 
prepared hurriedly. It has no technical-economic justifications; dates 

for executing the measures were not indicated; and responsible persons were 
not appointed. How can savings be made with a plan like this and who could 
pick the winners of the competition or the laggards? ; 


No wonder that there.is a great waste of power here. All the lights are on 
and the equipment operates idly in the shops during the lunch hour and be- 
tween shifts. Hectrie motors with excess power are installed at a MERE of 
machines, They "eat up" almost 20,000 kilowatt~hours per quarter. 


There are also "hidden" leaks of power. The replacement of outdated equip- 
ment lags ani the change of networks to 380/220 volts is proceeding too 
Slowly. These two measures alone would save ii to 115,000 kilowatt- 
hours per year. ; 


The Experimental Krasnyy Fakel' Plant of the NII adnash [expansion unknown 7 
(A. Bykov, director). 


We will start with the accounting of clectric power, Tho record of its con= 
Yunplion io not kept according to instructions. Daily consumption is not 
calenlated and penety: summaries are ike made. In a word, monitoring is 
peor. . : ‘ . 


i. 
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As a result of this, equipment is pormitted to idle in the thermal section. a 
The temperature of the electric furnice surface is 2 to 3 times higher than My 
th: norm. Asa result, the powar loss for the quarter is 4000 kilowatt-hours, | 


The Fifth Mechanical Plant of the Administration of Spoedalized ‘Enter oe 
. of the Mosgorispolkom (Yu. Goloshumov, director). Fe : prises 


The electric cabinet for haniicraft proluction is imporperly insulated ana 
‘has faulty doors. There are no monitoring meters and the thermal Process is 
monitored visually. This results in a poorer quality of articles and wastes 
up to 20 percent of powcr or 3300 kilowatt-hours per quarter. This is 
_ enough power to make additional products worth 13,500 rubles. | 


Winter is coming, the time of the great power consumption and maximum loads 
on power plants. It is the duty of every manager of an industrial enterprise 
and each worker to act decisively against waste in power consumption. 
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. USE OF POWER RESOURCES CRITICIZED 


[Article by N, Mal'kovy USSR People's Control Committee department 
director: "Expend Power Resources Carefully"; Moscow, Matcrialno- 


Teknicheskoye Snabzhcniye, Russian, No 4, 1972, pp 9-12] 


The five-year plan for the development of the national economy 
for 1971-1975 anticipates a significant increase in the capacity for 
the production of fuel and electric power: by the end of the five-year 
plan it is projected to reach a production of electric power of 1, 030- 
1,070 billion kilowatt hours, Under these conditions the rational use of 
electric power resources takes on an especially important significance, 


PuttingGioplanning of expenditure in order, working out 
‘organizational and technical measures and introducing advanced electric 
production processes which sharply reduce the consumption of fuel, 
‘heat, and elcctric power, and the use of secondary electric power 
resources are the basic ways of ensuring the savings and rational 
expenditure of electric power resources, 


Over the first half of 1971, six billion kilowatt hours of electric 
power, 8,8 million gigacalories of heat, and 2,7 million tons of standard 
fuel were saved for the country as a whole, And besides that, as the 
materials of the check-ups show, there are still serious shortcomings 
in the work on economically expending power resources, . 


‘In planning the »x9enditure of fuel and electric and fucl power, 
statistical test standarde occupy a great portion as formerly. For 


° example, of the 98 power stations under the USSR Minergo [ Ministry 
: of Power and Electrification], 55 do not have technically sound 
‘ standards for the proportional expenditure of fuel, 


In machine building an imperfect method of standardizing the 
proportional expenditure of fuel and electric and thermal power per 


No MB 
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i estimated standards for the expenditure of fucl and clectric power are ; 


a | 
= output being produced, and other factors. Instances of establishing over- ; 
= . common, Thus, standards for the expenditure of electric power in the | 


—_ production of acety 


Be tion of copper, zinc, lead, cobalt, and other metals, 


e mont wideapread, Such atandard- 


apacity of enterprises and depends 
the assortment of 


1,000 rubles of grove production is th 
izing docs not refiect the real power ¢ 
on changes in the cost of raw materials, matcrials, 


aller rae eat 


. lene, nitron, nitrile, and acrylic acid at the Saratov 
: : Chemical Combine of the Ministry of the Chemical Industry were establishe< 
‘ higher in 1971 than the actual expenditure, 


t 

: -* an analogous situation exists in the preduction of polyvinyl in: 
chloride at the Sterlitamak Chemical Plant and chlorophosphate 
[khlorofos] at the Volgograd Chemical Combine. Proper order has not 
been arranged in standardizing the expenditure of fucl at the glass plants 7 


of the Ministry of the Construction Materials Industry. Thus, at the 


L'vov and Ninezal'nyye wy bottle plans 800-1, 100 kilograms of standard 


fuel are being expended per one ton of output while a-total of 404 a 
kilograms are being expended at the Konstantinovka and Odessa plants. j 
In the production of high quality dishes an average of 2,200 kilograms: of 
fucl are expended per one ton of dishes, but at the Gus'-Khrustal'nyy 
and Kiev artistic glass and the Stryy plants 2, 860, 5,450, and 7, 200 —— 
kilograms of fuel are expended respectively. . 


In the Ministry of Nonferrous Metallurgy standards for the os 
@ expenditure of electric power have been established only for the production : | 
i ; | ; of magnesium and aluminum, and there are no branch instructions for i 
ae | standardizing the expenditure of fuel and power resources in the produc- 


J 
# 
i 
4 
| 
One of the important conditions for successfully cconomizing i 
fuel and energy resources is working out and introducing efficient 
organizational and technical measures, Many progressive power i 
production processes with a closed power balance have been worked out i 
and introduced in scientific research institutes during recent years, In 
_ the chemical industry production aggregates for producing weak nitric Gois . 
_ and erronia using the heat of reaction and waste gases have becn 4 
successfully operating for several years already, . 


a However, many enterprises are only formally dealing with 
: working out organizational and technical measurcs for cconomizing 
At the Volgograd Aluminum Plant last year it was 
e a total of 0.5 percent of the electric and approximately | 
and 3,000 tons of standard fucl with an annua: 


power resources, 
anticipated, to sav 
2 percent of the fucl cnergy, 
expenditure of 42, 000 tona, 
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Work on economizing fuel and electric power in general 
haw not been organized in the Nizhnewdesokoye Drilling Works | 
fining erat af the Komine(l Annociation of the Mi int ry oft (he 
Seiraieumn anauitey. Fhe projected organizational ane feclinical measures 


for cconomizing dicael fucl and eliminating losacu in drilling wello were 
unfulfilled, Ao a result approximately 300 tonsa of diesel fucl were over- 
expended, At the Novomoskovskaya GRES [State Regional Electric 
Pow:r Station] a combined heat and power supply was installed in 1967 
designated for providing hot water for the production shops of the 
Novomoskovskiy Chemical Combine. However, in connection with 
incorrectly slow rates of converting the systems of heating and ventilat- 
ing buildings and structures from steam to hot water, equipment at the 
me Novomoskovsxaya GRES is operating at 2 load of only 8 or 9 percent 

A total of more ‘han 100, 000 tons of fuel has been overexpended for the 
. year, 


= 


‘\ 
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Many ministrics are not giving proper attention to the most 
important source of economizing fuel and electric power, namely, using 
secondary power resources, \ 
The Ministry of the Chemical Industry and its branch associations 
atill do not have daia about secondary resources pre sent at their 
subordinate enterprires. According to data of the NUTEKhIM 
[Scientific Research Institute of Technical and Economic Research of 
ei the State Cornmittee of the USSR Council of Ministers for Chemistry] 
Institute, even in the basic production branches (ammonia, sulphuric 
and nitric acid, chemical fibers, and soda ash) the Level of use of the 
registered secondary power resources alone in 1970 did not excced 
| 49 percent, . 
' . 
| In the nitric acid industry the use of the heat ammonia synthesis 
‘ reaction can annually provide an output of more than 2,5 million 
| gigacalories of heat. However, the utilization installations necessary 
for this are being employed at only three out of 27 enterprises, 


energy consuming. A substantial reduction in the expenditure of electric 
power is ensured tarough the preliminary thermal treatment of the raw 
phosphorous, That process has still only been organized at four unit- of 

° the Chimkent Phosphorous Salts Plant. Implementing this measure at 

. all enterprises would permit an annuul savings of not less than 100 million 

~ kilowatt-hours of electric power to be obtained in calculating the volume of 
output in 1975, The impact can be increased if secondary waste gassco 
of the phosphorous ovens are used as a heat source, 


qi 

; _ The production process for producing phosphorous is quite 
i 
| 


oe : "2 hJ- i 
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, The volume of the annual consumption of heat energy by chemical 
industry enterpriscs is great, Approximately 70 percent of it comes 
from hvat and electric power stations in the form of steam and hot water, 
This obligates the consumers to atrictly keep the quotas for the return of 
condensed steam. Nevertheless, the data of the rayon energosbyt 
[ probably energy distribution] administrations is evidence that the quotas 
are being systematically not fulfilled, Individual enterprises (the 
Svobodnyy Trud Plant and the Shchekino and Cheboksary chemical 
combines) are returning from 15 to 30 percent of the established plan, 
The Nevinnomyssk Chemical Combine, the Cherchiksky Electrochemical 
Plant, and the Mogilev Chemical Fiber Plant return no condensed steam 
at all, 


At the enterprises of the USSR Ministry of Nonferrous Metallurgy 
only 26 percent of the secondary power resources are being used, The . 
Mednogorsk Copper and Sulphur Combine, for example, approximately 
60, 000 tons of condensate were thrown into the sewage system over the 
course of an extended period, 


At many enterprises of the USSR Ministry of the Petroleum 
Refining and Petroleum Chemical Industry the output of thermal cnergy 
in utilization installations is low, At the Perm!' Petroleum Refining 
Combine the output of heat in waste-hzat boilers makes up 1,74 percent 


‘of the total expenditure, 2,3 percent at the Voronezh Synthetic 


Rubber Plant, and 4,2 percent at the Yaroslav SK { Synthetic Rubber] 
Plant; At the Nizhnekamsk Petroleum Chemical Combine and the 
Krasnoyarsk and Sumgait SK Plants secondary power resources are not 
being used at all, Of the 1,200 production furnaces operating in 
petrolcum refining plants, only one third are equipped with heat-waste 
boilers, and even they are not fully loaded, The same situation exists 
at metallurgical industry enterprises, Thus, at the Zhdanov Metallurgi- 
cal Plant imeni ll'ich 42 percent of the steam is thrown into the 
atmosphere, 35 percent at the Volgograd Krasnyy Oktyabr' Plant, and 
27 percent at the Krivoy Rog Plant, The insta)lations for the dry 
quenching of coke at the Karaganda Metallurgical Combine is Operating 


‘poorly, Approximately 1,5 million tons of standard fuel is being lost 
because of the undcrloading of heat-waste recovery installations for the 


Ministry of Ferrous Metallurgy as a whole. 


Implementing organizational and technical measures for the 
rational unc of power resources is sometimes hindered as a result of 
disagrcements arising between individual ministrics, For example, 
waste combustible gases produced by many chemical industry 
enterprises can be successfully used at nearby thermal electric power 
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stations, Meanwhile, ind'vidual USSR Ministry of Power and Electrification | 


organ izations arc not giving proper attention to this question, 


Thus, the Nevinnomysskaya and Shchekinskaya GRES's refuse 
to accept secondary gasses being burned in the burner from the 
Nevinnomyssk and Shchckino chemical combines, Because of such 
lack of coordination the Kuybyshev, Navoi, Fergana, aad Grozanyy 
plants were forced to plan their own heat-waste installations which would 
use these fuel resources with significantly less efficiency, Ata number 
of plants producing weak nitric acid, the possibilities for producing 
40-atmosphcere superneated steam in recovery bovlers is not being used 
because of the abaonce of consumers. 


A iicbog sory for producing 240 tons of steam per hour was 
put into operation at the Novomoskovskaya GRES 
in 1968 for satisfying the requirements of the ncighboring chemical 
combine, However, the equipment of the station is operating ata load 
of only 50 percent at the same time as more than 50 million cubie meters 
of natural gas are being burned annually in the boilers at the chemical 


combine, 


Some plants are not being provided with natural gas of the 
corresponding parameters, Only the Kuybyshev 

Nitrate Fertilizer Plant is overexpending electric power by mo-e than 
20 percent for the production of ammonia in connection with the feeding 


of casing-head gas. 


The unsatisfactory use of production capacities and energy consump- 
tion of equipment, irregularity in operation, the poor condition of power 
manegement, and breakdowns in equipment repair schedules are the basic 
causes of the overexpenditure of fuel and electric and thermal energy, 


In 1971 an overexpenditure of power resources was permitted at 
many chemical industry enterprises, An especially unfavorable situation 
developed at the plants of the Soyuzosnovkhim and Soyuzazot associations, 
In-the second quarter of 197! the Grodno, Dneprodzerzhinsk, and Rustavi 
chamical combines and the Cherepovets and Vakhsh nitrate fertilizer 
plants expended 28 million kilowatt-hours of electric power aad 18,000 
gigacalorics of heat above the plan, At the Nevinnomycsk Chemical 
Combine 28 million kilowatt-hours of electric power and 46,000 giga- 
calorics of heat were overexpended in the production of ammonia for the 
hali ycar, and at the Chercpovets Nitrate Fertilizer Plant 10 million 
kilowatt-hours of clectric power were, overexpended for July alone, 
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Tho Zapidnosihirnkiy Metallurgical and Azerbaydzhannkiy Pipe 
Rolling plants of the USSR Ministry of Ferroun Metallurgy enterprises 
permitted the greatest overcxpenditure of fuel, 


In a number of ministries work on saving fuel and electric anc, 
thermal energy has been poorly organized, Sometimes leading workers 
of ministrics to not attach proper significance to the timely fulfillment 
of measures for cconomizing fucl and power resources, In many 
ministries only the chief power engincers or supply agency workers arc 
occupied with problems of economizing, but the chiefs of the main 
administrations and production associations poorly know the state of 
affairs with the use of power at their subordinate enterprises, 


As a result the tasks for enterprises in economizing power 
resources are often established without sufficient knowledge of the real 
situation in local areas and without consideration of internal reserves, 
This alone explains the faci that the enterprises of Soyuzkhimvolokno 
of the Ministry of Chemical Industry was able to fulfill the annual quota 
for economizing electric and fuel energy for six months of 1971, 


Even in August 1971 the Main Administration of the USSR Mini. 


of Nonferrous Metallurgy sct the task of approving plans of suppleme:. eee 


measures for economizing power resources for each enterprise, 
However, until now the task has not been fulfilled and many enterprises 
have not presented their proposals for supplementary economizing, 


Ministries and departments must ir the shortest possible period 
of time approve technically sound standards for expending fucl, heat, 
and electric power for the largest production processes, work out 
measures for maximally enlisting secondary power resources introduc- 
tion, and put the system of rewarding workers for their fuller and more 
efficient use in order, 


The USSR Ministry of Power and Electrication together with 

- interested departments must prepare proposals about using the waste 
gasses and heat of chemical and metallurgical industry enterprises and 
for the collection and return of condensed steam, 


Implementing the indicated measures will permit 
order to be arranged in powcr use at industrial enterprises, in transport 
organizations. and at the construction of production projects, 
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OPPORTUNITIES FOR FUEL AND POWER ECONOMIES EXAMINED 


iArticle vy A. Pavlenko, USSR Gosplan member: "The Effect of Saving"; Moscow, 
Pravdu, Russian, 24 September 1971, p h) ; 


Fuel and electric, power expenditure norms must be reduced 7-10 nercent 
during the Ninth Five-Year Plan. This is the target set by the 2hth Crsu 
Congress.. It is not difficult to calculate the saving which the netionsl 
econony will obtain as a result of the fulfillment of this target if it is 
borne in mind that the USSR produced 740 billion kilowatt-hours of electric 
power in 1970 and will produce 1.07 trillion in 1975. The production of ail 
types of primary fuel will amount to 1.29 billion tons in Standard units in 


1971. 


Intensifying the policy of thrift and making better use of reserves 
constitute the path which, when followed, wiil make it possible to satisfy 
consumer demand for fuel and electrical and heating power more fully. To 
what should people's control workers and all participants in the competition 
for economies devote their attention? Primarily to the strict observance ‘oz 
technological discipline in production and the provision of the ost advan- 
tugeous work conditions, Here I should like to mention that the optimal 
technological conditions usually correspond to the conditions. under which 
power consumption is most economical, : 


Let us take ferrous metallurgy as an example. A 13 percent reduction 
in ingot temperature against the Optimum when rolling steel doubles electric 
power expenditure. Violation of the technological instructions for preparing 
furnace charges with respect ‘to size and weight inevitably leads to overexren- 
G@itwre of electricity, An underweight charge lengthens the smelting tine be- 
cause it has to be supplemented during the smelting; process. Supplementini 
twice increases electric power expenditure 5-12 percent, while supplementing 
four times increases this expenditure by up to 20 percent. 


As o rule, proportional electric power expenditure declines with the 
introduction of new and progressive technological methods and improved 
machinery, instruments, and wttachments: Thus, up to 30 percent of all 
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electric power consid by machine-buslding and metalworking plants is expene 
ged on neelundenl processing of components, hat the volune of mechanics 
processing can be sharply reduced by Juveoducing preclislon-ecasting metuods 

Chen efot Ot tnendadss, Ververtstanectnt, mnerbales, wiex peut teria, ceed go Corti), thereby re aie 
Ing electric power expenditure FoetO percent. Wigheapoed miliing, drilling, 
and erimiiog not only tnerense Iathe produetivity by oyesO poreent, but also 
reduce electric power expenditure 1.3.0 tines. 


Snormous savings of electric power can be ubtuined by replucing mercury 5 
ure rectifiers by semiconductor rectifiers ‘n aluminum clectroiysis processes 
and by applying a‘duplex process for smelting stevl in electric furnaces o:. u 
molten rather than a solid basis. It is particularly necessary to dcwel) cn 
electron-ion technology methods, which make it possiole to abandon the utiiiaa- 
tion of high temperetures and pressures in a number of cases. Here electric 
power expenditure is reduced sevcrul times. 


Intensified control over the fulfillment of plan targets for new 
equipment and technology ensures not only a sharp increase in lebor produc- 
tivity, but also large savings of fuel and power resources. 


It is necessary to assume control over the course of the introduction : ae 
of economical new electrical engineering end power equipment witn a higher ‘ 
output. The country is increasi.g its production of power transformers made 
from cold-rolled steel, transformers with units to regulate voltage when 
charged, semiconductor power transformers, television and radio sets based 
solely on semiconductor circuits, static condensers, efficient illvminants, 

‘luminescent lamps, low-capacity incandescent lamps, and automatic and semi- 

automatic, lighting control apparatus. All this will make it possible to save : 
electric power the production of which would necessitate burning more than 
XO million tons of fuel. 


Large savings are obtained from regenerating electric power in railroad 
transportation (that is, by returning power to the network wnen electric loco- 
motives are moving downhill and when their motors are operating as generators). 
Savings from this emounted to 549 million kilowatt-hours in 1970 and 299 miition 
kilowatt-hours during the first 6 months of this year. The task has been sct f 
not only of producing new electric locomotives with power regeneration facili- 
ties, but also of reequipping the entire existing pool of electric locomotives, : 


Another reserve for economies is the utilization of secondary pover 
fources in jndustry. The heat from hot gases discharged from industrial 
furnaces, the heat from water utilized to cool] machinery, the heat generated 
by some chemical reactions in technological processes, and so forth -- all 
this js still being utilized on a negligible scale in our country. Measures 
have now been formulated in the union republics for making fuller use of secon- } 
dury power sources at cxisting enterprises, work volumes have been determined, | 
-and how iminy heat-salvaging assenblics are to be comnissioned is stipulated i 
by plans. Constant control is also required for this work, wiuich promises | 
large savings for the national cconomy. | 
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Proportional fuel expenditure at the country's power stations amounts 
to 359 crams per kilowatt-hour of power produced. ly 1975 this figure must 
be reduced to 30-342 grams. This is upparently not such a large reduction, 
but the fulfillment of this target convained in the &ith CPSU Cong-ess direce 
tives will make it possible to save morc than 20 miilion tons of fuel during 


the 5 years. : ; 


Reductions in electric power expenditure on power stations' own necds 
and in losses in electricity networks also constitute an important source of 
economies in the power industry. Maintoining constant voltage and frequency 
of current ensures not only savings in electric power, but also inerenses in 

particulerly ia the 


Labor productivity and reductions in output wastage, 
textile industry. 


Of the measures leading to large savings of |: at energy, .I would like 
to dwell on another two. A 20-percent increase in “u¢ volume of condensate 
returned from enterprises to thermal electric power plants over the volume : 
" Yast year (and this 33 perfectly feasible), would naxe it possivle to save n } 
annual 5 million tons of fuel. A reduction of 6-8 degrees in the tempera- : 
ture in industrial and administrative premises on d@eys off, with a subsequent 


return to the norm, would save one million tons of fuel. : 


As you can see, there are great possibilities for saving fuel and elec- 
trical and heat enercy-. Phe significance of this work for a new upsurge in 
our economy is also great. This is stressed yet egain tn the CPSU Central 
Comnittee resolution "On Further Improving the: Organization of the Socialist 


Competition." 
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Gasification of Solid and Liquid Fuel 
r The USSR has been conducting research on the production 


,of high-BTU gas from coal but reportedly is not as far along 
as the us.a/ A pilot plant for coal gasification is reported 
to be located at the Institute of Mineral Fuels, USSR Academy 
of Sciences, Moscow. The availability of large reserves of 
natural gas in the Soviet Union has been offered as an ex- es | 
planation for the limited effort to date. 
An expanded research and development program may be 
planned for the future, however. A recent article on the t 
10th Five Year Plan (1976-80), authored by two members of 
the USSR State Planning Committee, stated that "it is 
necessary to expand the scale of scientific research and | 
development work /on the gasification and liquefaction of 
coal7 with a view toward establishing in the future a new 


branch of the fuel industry." 


a/ Soviet underground gasification of coal, which yields 
a low BTU gas, is discussed in a separate statement. 


STAT 
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Combustion of Coal/Slurry Mixtures STAT 
: f 
Le 

i 
s 
a 
Pj 
A dune 1973 article in the Soviet press claimed that 
combustion of coal slurries had been successfully tested under : | 
industrial conditions and that commercial application had j 
ios 
begun. A likely site for industrial tests would be the | 
Belovo electric power plant (Kemerovo Oblast), which is | | 
supplied with coal slurry by pipeline. | _ 
‘ | : 
REFERENCES: A. Krichko, article on hydraulic transport of i 
coal, Pravda, 7 June 1973 (copy of translation }. 

attached). 
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HYDRAULIC TRANSPORT OF COAL DISCUSSED 


anemia 
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{Article by doctor of technical sciences, director of the Institute of Fuel 
Minerals A. Krichko and secretary of the party bureau of the Institute, candi=- 
date of technical sciences G. Delyagin; Moscow, Pravda, Russian, 7 June 1973, 


p 3) : 
; F 7 } 


We read in Pravda for 10 May the correspondence “Beat an early retreat," 
devoted to development of hydraulic coal mining in the Soviet Union. we 
agree with its authors, the hydraulic method is very promising. 


The results of many years’ operation of hydraulic su. .fts, developed 
during the past 10 years, coavincingly demonstrated the advantages of the new 4 
‘techniques. The manifestation of conservatism, and partially the "exaggerated 
promises" and errors in the designs, es are justif.ably mentioned in the : 
letter, may be explained by the serious lag of hydraulic mining from the : 
promising plan adopted in 1962. But hydraulic coal mining ig not just a new i 
mathed. It must be considered as an integral part ofthe fuel-energy or fuel- } 
matallurgical complexes, which connect the.mine, pipeline transport of the 
coel slurry and the consumer. . 


- An important element of such complexes is hydraulic mainline transport 
of fuel in the form of a stable highly concentrated coal slurry. Expenditures 
for hydraulic transport of large masses of coal from Siberia to the center of 
the European USSR are 30-40 percent less compared to rail shiprents, Hydraulic 
transport is especially economical for easily self-ignitable coal of the 


Kansko-Achinskiy Basin. 


=< - - 
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Use of the conplexcs will make it possible to completely eliminate 
losses of coal durirg transport and storage and to reduce pollution of tne land, | 
water and air basins by coal dust, ash, stagnant watcr, and surfur and nitro-~ 
gen oxides. The high econony of such complexes was confirmed by a design, 
carried out in 1966 by the institutes of the ministries of the coal industry 
of the USSR and of our engineering and electrification of the USSR by assign~ 
ment of the State Committce of the Council of Ministers of the USSR on Science 


and Technology. 
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dobychi uglya gidravlicheskim sposoboi; Ukrainian Scientific Research, 
. Planning and Design Institute of Hydraulic Coal Mining), and their ignition 4 
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The wthod of obtaining highly concentrated suspensions, develarod ‘ 

“se hy the cenmon efforts of the Institute of Fuel Minerals, VNIIGidveugs)! 2 
[Vaeseyuanyy nuvehno-fesiccdovatel'skiy di proyoektnoskonstruktershiy dnotd Gut — 
dohytad ugiva gldravlacheskim sposovonis ALi-Unien feientilic meruarch, “ 
Planning and Pciyn Institute of Hydraulic Coal Mining], and ‘UkrNTIGidrougol' © 
{Ukrainskiy nauchno~isslcdovatel'skiy i proycktno-konstruktorskiy institut 4 


in an air flow has been successfully tested under experimental industrial ; 
conditions. Introduction of it into industry has begun. i 
STAT | ; 
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Mechanical Coal Cleaning 


In 1973, the USSR mechanically cleaned 323 million tons 


- Of raw coal out of a total production of 668 million tons. 


About four-fifths of the coal is processed at plants under 
the jurisdiction of the Ministry of the Coal Industry and 
the remainder in coke-chemical plants of the Ministry of 
Ferrous Metallurgy (see Table 1). There are more than 150 
coal preparation plants in the USSR. 

The 1970 plan provided for 23% of the coal preparation 
to be carried out by heavy media separation processes 
(about the same percentage as in the US), but the actual 
percentage for 1967 was only 14% (see Table 2). The USSR 
employs centrifugal processing at the Sholokhovskoy coal 
preparation plant in Rostov Oblast. Research and develop- 
ment work on coal preparation in the USSR is conducted at 
a number of installations including the All-union Scientific 
Research Institute for Coal Preparation and Coal Briquetting 
in Moscow, the Ukrainian Scientific Res arch Institute for 
Coal Preparation in Lugansk, the Kuznets Scientific Research 
Institute in Prokop'yevsk, and the Institute of Mineral 
Fuels of the USSR Acadamy of Science in Moscow. 

The USSR is reported to be ahead of the US, in some 
respects, in the field of coal preparation. However, lags 


have been noted in coal processing equipment -- coal driers, 
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in particular. Moreover, the USSR obtained help during the 


. 1960s from e« French Contractor in introducing heavy media 


processing. Under a technical and economic cooperation 


agreement signed in 1973 with Ruhrkohle A.G. of West Germany 


technical data will be exchanged on the removal of sulfur 
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Table 1 


Mechanized Coa 1 Preparation inthe USSR, 19732/ 


Million tons " 


Total raw coal cleaned 323 
At mine plants 262b/ : 


At coke-chemical plants 61 


Total cleaned coal produced 274 


Concentrates 194¢/ 


Middlings & fines 809/ 


Preparation losses 50= 


a/ Excludes mechanical screening. 


b/ Of which 103 million tons was coking coal. 
c/ Of which 71 million tons was coking coal. 
a/ Estimated. 
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Table 2 


Methods of Coal Preparation in the USSR 


_1967 

TOTAL 100.0 
Reavy Media 14.3 
Jigs 34.8 
Launders 27.7 
Flotation 8.0 


Concentrating Tables 0.2 


Other Methods2/ 15.0 


a/ May include hand sorting. 


Percent ' 
eae ie 


1970_ (Plan) : 


100.0 
23.0 
34.0 
22.0 

8.0 
0.4 ON 
12.6 


SBCA AA era ae rine A ah dr Sak cay rl tr el cam et wr eee NE 
Ne TERETE RE A me em eT 


ix { 
is i 
Bs. ! 
fe 


: , Mes 
Enamel had fi Rte ba td ed HY bl 2 OVS OO Pee np tey re Now OT b aT ne 
ve tent : ee : , bt A ad A AE AA a al AR LA EUR OCIA. 


Approved For Release 2004/10/1 2: CIA-RDP85T00875R002000020012-1 


ha | 
ee 


L.I. Ulitskiy Ekonomika Obogashcheniya Ugley (Economics of 
Coal Preparation), Moscow, 1969. 


a 


CIS. 2. 


Ministry of the Coal Industry of the USSR, Ugol'Naya 
Promyshlennost’ SSSR (Coal Industry of the USSR) 1917- 
1967, Moscow 1969, pp. 288-309. 


Blagov, I.S., Razvitiye Obogashcheniya Ugley v SSSR (Develop- 
ment of Coal Preparations in the USSR) Moscow, 1968. 
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Long-Distance Hydraulic Transportation 
of Coal Through Pipelines 


. The USSR utilizes pipelines to transport coal but the 
volume is small (about 1.5 million tons per year) and the 
distances involved are relatively short. One coal pipeline 
that has been mentioned in the Soviet press is a 10-kilometer 
pipeline that supplies coal from the Kuznets Basin to the 
Belovo electric power plant in Kemerovo Oblast. It has also 
been noted that coking coal is shipped by pipeline to the 
West Siberian steelworks in Novokuznetsk, probably from the 
_ Baydayevskiy-Severnaya hydraulic coal mine (a distance of 
1c-kilometers), and possibly from other mines. In the late 
1950s a 60-kilometer pipeline was reportedly designed to 
‘ship coal from a mine in the Ukraine to the Dobrotvorskaya 
electric power plant in L'vov although evidence is lacking 
that the project was completed. — | 

Plans for transport of coal by pipeline over longer 
distances have recently been discussed in the Soviet press. 
Scientists in Khar'kov are said to have developed a hydraulic 
transport system for delivering 4.7 million tons of coal per 
year to an electric power plant 430 kilometers from the mine. 
Also, a 1,000-kitometer pipeline for transport of 8 million 
tons of coal per year from the Kansk-Achinsk coal field in 


Siberia is said to be in the design stage. 
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TRANSPORT OF COAL VIA PIPELINE REVIEWED 


. “ mM 
Moscow MOSKOVSKAYA PRAVDA in Russian 21 Aug 74 p 3 Ais 


[Article by N, Mikhaylov]. oes 


woceen een oe eee Tw fete re ae | 
-[ Text ] A transcontinental pipeline was designed by Soviet scientists and 
specialists for transporting coal by hydraulic means from the Kansko- 
‘ Achinsk field to the center of the country. The w:ter-coal mixture will 
‘ travel the 1000-kilometer route at a speed of 25 meters per second. It 
‘was ealeulated that this will save 19 million rubles in transporting | 
6 million tons of coal per year. 
a o> re ee BT eee temp seme sae yy Me ate a are siete ace 
The five-year plan specifies a balanced development of all types of 
transport. Special attention is being given to pipetine transport. it 
is sufficient to note that the length of the pipeline network in the 
USSR will reach 150,009 kilometers in 1975 and for general use will 
exceed the length of railroad lines. ; 
From a narrowly specialized use, mainly for pumping gas, petroleum and 
petroleum products, pipeline transport is being converted to a most 
efficient and promising industry. Pipelines with water transport 150 


million cubic incters of various solid materials in our country every year. 
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New, more powerfu. pipelines are being planned which will be able to 
transport up to 20 million tons of coal per year. Khar'kov scientists, for‘ 
example, developed 1 hydraulic transport system for delivering 4.7 millicn 

tons of coal to an electric power plant 430 kilometers from the mine. 


I Cerne eS: erect teeth me Re amen ® o terme: 


The original Lilo pncumtic pipeline has already been operating for several oe 

years in Shulaveri in the Georgian SSR. It. delivers gravel from a pit 

to a reinforced conerete plant 2 kilometers away. This pipeline wns 

created by Moscow and Georgian specialists. The pipeline is controlled 

by only one main, the dispatcher. Loading unloading, regulation of i 

speed and a.r pumps are automtic. This provides the high efficiency of 

the transport, and a saving of construction materials. The pipeline 

brings the cnterpris a saving of about 400,059 rubles per year. A 

second pipeline, 45 kilometers long, is being planned. Over 39 author's | 
! 
i 


~ Approved For Release = 


«a 


ERT Tae [Poe Corte PE Pe . 5 satis i 
me pat i RUA ee TUNE Ry eT Aen ATURS nee cq decrease Ya ea eee 
: ee AS a baits tals Alea a atta ade TA i itt hl 


Approved For Release 2004/10/12: CIA-RDP85T00875R002000020012-1 <s 


ane 
ET ad 


rs 


corti fientes were obtained for the unusaal route.  U. is piterted in such 
developed capitalist countries au Knglavd, the United babes, Franca, thie 


FRG and dapein. ‘* 


lt is planned to build such pipelines in Moscow ant Leningrad. For Lenin- 
grad, in particular, it is plunnsd to build 2 pnewnitic pipeline 10 kilo- 
raters long for carrying garbage and rubbish. Ten-ton containers will 
travel] through the 1.2 meter <iaimster pipelines. This will save over 
200,000 rubles per year and free a great number of trucks. A similar 
pip2line is planned for Moscow. 


Pipelines are especially advantegeous for undeveloped regions of the country 
where large mineral deposits have been discovered. This type of transport 
can be used for all freight. A number of such pipelines are already in 
operation in our country. They Supply..Cy;6G tons of coal per day to 
electric power plants. 7 ae | 


Solid miterials can be transported in special capsules and containers. 
Practice has showm that in such cases natural g2s can also be used in 
addition to compressed air as a working medium. 


Plans are being developed for pipeline passenger transport. A capsule 

car will travel 70 to 80 kilometers per hour in a metal, plastic or 
‘reinforced concrete pipe of large diameter. somewhat smalle: than a modern 
subwey tunnel. It will start, stop and have its doors opened automatically. 
Special equipment will regulate the circulation of air and its pressure 

in the cabin. The power required for moving the air in the pipeline is 
very great for capsules at high speeds. 


The problem will be solved by using a car on a. layer of air. Friction will 
be reduced sharply, fuel consumption will decrease and the mction will be 
smooth. When the delivery of air from the front to the rear of the cap- 
Suie stops, the capsule will begin to act like a piston, its speed will 
decrease considerably and ordinary brakes can then be used. If part of 
the air is pumped out of the pipeline, the train wil. start moving in 

the rarified space at a spced close to that of sound. 


Pipelines have a great future. This is why scientists of a number of the 
largest scientific research institutions in the country are cnuinking 
about then. : 
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Hydrotechnical Construction in Severe 
Climatic Conditions 


The Soviet Union has built two |: ;droelectric power= 


plants in Siberia, under permafrost conditions, which re- 


eee ute MoE 


quired unique construction and engineering developments. 
The vilyuy hydroelectric station is on the Vilyuy River, 
about 1,000 miles northeast of Irkutsk, and has a capacity 
of 308 MW. The first generating units were put into opera- 
tion in 1967. The Khantayka Lydroelectric station is on a 
tributary of the Yenisey River, on the Taimyr Peninsula, 


about 100 miles south of Norilsk. It began operation in 


1970 and has a capacity of 441 MW. fetails of the operating 
expericnce at these plants are not known. The Soviets are 
beginning construction of a third hydroelectric powerplant 

in a permafrost region, the Kolyma station, in Magadan 

Oblast in the Soviet Far East. They plan to build addi- 
tional powerptants in East Siberia, above the Arctic Circle, 
under similar conditions. For this reason they are interested 
in new methods of solving the problems involved in construc=- 
tion of hydroclectric povacolants under severe climatic 


conditions. 
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i ilies the Vilyui river, devp in the forests of Northern Siberia 


WH ITHIN (wo years, a new 
hydro-ciectric power station 
on the big River Vilyui will be 
“supplying the Sovict Union's 
cheapest current to tie Siberian 
diamond town of Mirny in 
Yakutia. 


The Vilyui river was dammed 
fast week, and the 70-yard long 
structure will continue to grow 
until it reaches some 90 feet in 
height. Behind it a fake 250 miles 
tong will form, but in this remote 
tesion that will involve moving 
only one village —Tuoi-Shuya— 
with a population of 300. 

In 1966, the dam, the power 
station and a by-pass canil—to 
enable timber to be Moated 
throvsh—will all be completed. 

Work started on the site only 
four years ago, in conditions of 
permanently fruzen eh, dense, 


roadless foresis' and a climate 
where winter, with temperatures 
as low as minus 94° F,, reigns for 
seven months a year. 

The by-pass canal had to be 
cut in granite rock on the left 
bank of the Vilyai. 

On the right bank shaft ¢O 
feet deep was driven th: ough the 
granite. reaching below the level 
of the river bed. The tunnellers 
are now enlarging it at the bot- 
tom to provide space for the 
underground power house, 

The shattered rock from the 
shaft and by-pass canal is being 
used instead of concrete to fill ie 
dam. 

The project is headed by 
Evgeny Batenchuk, who helped 
to build the Irkutsk power 
statin, 

Ao small, aodera town has 
lreswy sprue up on the site. 


Robot assistar 
for surgeor 


ONTINUOUS | supr 
14 vital statistics 

mr the opening 
curried out by a mag! 
by engineer Viac 
himself a surgeon’ 

Electrodes attac 
carry a stream ¢ 
mutchine., Which 
there ter 
surgeiy’s (ite 

Only itor 
alues the 
signal and : 
mation ¢ 
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Dike tat Peis 7 in the Arcelie 
(ii? : aod aed, ) rpue seventh wit of the. Mote, 


: ven) ere. Wels Khantal hydro-clect tate ann 
Dewcaloiclnty oR Meet Wantal hydro-cleetyie state aon 
Aauce listings 19 384.4 spf the Taltiye Vommstta iv the Soviet 

SCVCa aed Tat ait Gl Arctle went into operation at tie ent 


the Ust-Khantai power station, in | of December and the wortd': 


the Taimyer Peninsula, Car inside northernmost hydro-eleetrie  statecn 
~  Feuched its design capacity of 441,000 


the Arctic Circle, started ur at _ ; 
the end of the year, bringing itto milowetls 
its designed rating, 441,000 kW, The electric power which the Hiver 
That will provide 2.0 sass : Khantaika suppiies zoos to the mines 
lor provide 2,000 iniliion and factorivs of the Norilsk nining ; | 
units of power a year lor the : complex, to Dudinka, the seapact an : 7 
mincs and factories of Arctic ’ the River Yenisei, to the new ‘ial : | 
Nouilsk, the port of Dudinsk at ‘ : riage poner and nickel deposits L | 
tert i aiid to the lownsiains of geulos sts, : 
the mouth of, the Yenisei, the _ miners, fisherincn and deer-bevedeors 
copper and nickel mines of on the Taimyr Peninsula, 
Talnakh, ond the homes of The main strect in Snezhnozorsh, 
scologists, miners, fisherraen and | . a modern township of constrmetian 4 a 
reindeer breedsrs over a wide ! es. and power workers is aptly na:ned : 
area of the Far North, “Sixty-cighth Parallel.” In practice, 
. this stands for snow storms isting : 


Pe i us power station, on. for days on end, winds of zale force 
€ Kiver Khantuika, has grown ' ete - * and frosts of more than 60° Centi- ! 
up a fine modern town, Snezh- bt ae grade. 


“nogorsk — “Snowmount.” It was not only the severe natural 
conditions that the = construccion 


; Unexpeetedly, the high street _ : 
is called 68th Street, because it: a workers had to overcome, Besnuse | 
runs along the 68th parallel. . Bick vale a en rae eae 
‘ ; . 7 e 2 é § ree Preeaney: 
And Snowmount is built ind = : before, new enginecring problems i.ad 
equipped to stand the weather : "+ to be solved. : 
that implies — blizzards that rages Nikolai Ten, chief engineer of «0 : 
ier awe On end, gale force Ce Sar’ . ‘ Ure rtanial project, believes tisar sie : | 
winds, and tem scratures that f. - nas Cxperience gaincd will Gnd wae | 
in winter to peas cg ; —_ ats one is the von 
a 2 : ations on the Kolyma, Lena, 
dcgrees below and soar in the BO Be _ Yeniset and other Siberian rivers. ; 
short summer into the cightics, : : What Js beyond doubt is tiat 
The whole place, including the fy) Soviet engineers have an unzivaite: 
‘ power station, stands on perma- i Saudi ee Neneta Yo perinatcost 
frost, which ‘has entailed i ercat ER si aha 23d, 4 
deal a eaelncenne ingenuity, the §  «.w# ‘ wit Iowa yA es 
use of frost-resistant concrete es . BY 
ete. eae P 7 
The chutes that take water ; ; 
from the dam to the turbines are. ‘ pe eS 
Cut through 130 feet of solid = By Yes «i aoe 8 . i 
rock! ee _ ee ee : ; 
; a ae : : : ‘ . é . hs ‘ ‘ . { 
7 8 i 
< 4 
a 
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r BS Be ts i 
i | 
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e . ; : ‘ . ; ; | 
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powiR IN FAR NORTH == sloscow, Se Russian, 


24 Dee 72, P 


fon, the 

la's northernmost power stat a 

pautdehaneavaiace Gis EL Matha neckal dep eoecere Dae eatiat 

‘and 1as TS Of G3,C00 kilowatts h 3 | 
Seance gcneaute: "the capacity of the station 4s now at ' 

4ts planned level += 441,000 KLlowattSeee - . ; 


l'skayn gnien'. 


a villion | 
station has already produced over : ; ; 
Sit eee aeaae of electrical energy. Over eyo 1c ico 
tronsmission lines laid an ie Danese aera : 
uv the mines and plants 5} c ) 
be eer Combine, to constzuction areas of Dudinka@eee ' 


“phe experience acquired in building the “pace will. | 
be widely applied in the erection of new aloe pe 2 uaa 
facilities on the Yenisey, Lena, and other ae eceu Ata vein sa 
said N, ens ohiet prolest, neice ote ctation of the _ 

3, “This is the first hydro~ele : “ 
Sr eeecun type to be built in the east of our SOME SS V. 


ee tee Ee 


_ Progress Report From the Khantayka Power Station Construction 
‘ Project : 


The seventh generating unit of 63 thousand kilowatts 
* has been installed at the Ust ‘-Khantayisa povier station. The 


station has now reached its raced capacity of 441 thousand kilo~ 
watts. : oo 


7) 


In the spring of 1963 a helicopter landed the first 
construction crew on the uninhabited shore of the Khantayka. a 
Yeniscy tributary. The station's first generating unit went 

‘ into operation in November 1970. : 


The station has already produced over a billion kilo- 
watt hours of electric power, The electricity is transmitted 
along two 160-kilometer powcr lines through the Taymyr tundra to 
the mines and factories of the Noril'sk Mining/Netallurgical 
Combine and to construction sites at Dudinka. 


Sel'skaya Zhi on 
24 Decenber 1972 
Pugo & (Abridged) 
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NEW TECANIQUIS USED AT KRANTAYKA aM 


CAvticlo by V.M. Plotudtcov end &.2. Golyshev, engincess: "The 
ot ' -Kncatayskaya. Undorsvound Mydroalectrie Statisaly Moscoiz, 
Gicuossivnicne rove Stuokgelistve Russian, No 9, 1971, pp 5-)] 


The consteuceica of the Ust'! -«Khantayskaya GES (Hydro. 
electric Pewor Season] begen 4n 1963, in aa inacsessible area 


Voieh wag noc dsasbhisd ats 2 Ciuo.+ “he basin of the Xhantayka 


Rives is above the giczcie Covcie, in a spersel Opulated forest 
a * ef, 4 o. ‘eae: ‘ 
Cundsa gone with dassa expanses of POLIASLOSS and sestions of 


Melting, slush: Gecund. Thea ¢rogon gowund has a Ccnperatusea of 
z 3 rs 


Up co «3 degeses Centigzade. ‘the depth of the seasonal melting 
de 2.5 nstere, ? ee et ae 


_. The vrertoa hes a subaretie ‘clinica, with severe, long 
winters and Ghcrs, Compare tively waka comers, Tae averase 
VEGGLEe Fhuctuavion smounes to 95 degrees ¢ 

from «63 dcovocs O ja Vooruary to 32 dcoszeos C tn July). ave 
C&Aso Samual ale tommoecaceure 13 23 degrees C. Snow comes in 
the Ziese pore of Ocusdes and doas not coaplately mele until 
tha lector parr o2 JUAD™ 


= 
a 
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Most of the feaione fox the construction project was 

Gelivezed dusts che GUOSd navigation season (an averase of 90 

@cyc) on the Yoassey tnd Xhsatayka rivers, | 

| The maan ins¢tsllatica is locates on the channel of che 7 

Khancay!s:, Rives, on a Colorite sac 100 meters thick. Both the 
eft ond Taught canks avo Lowy wokies lake and sian terrain, 


. These are no useful mineral deposits, populated aseas, 
aSscleultursl lend or Lowa accheological gites in the arca to 


e won es . ’ ; ‘e ; 5s ; ie “s . s 
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; ae atone 412 chunne] dam: (n maximum hotght. of 65 
peteas) bus amoriino material coro, Excavated stono is 
sinened on the upper and ‘lowor facos, ‘Thora is a roinforced 
conexreto tunnol at the base of the dan. This is for tho 
ecnent grouting work. Tho coment SUED ee is 50) 
motors docp in the river channel. . 


Tho oarthfi2l dam on the left: bank is a direct cone 
tinuation of tho channel dam. It is 1,800 moters long and_ 
yp to 11 moters high. Tke base of this dam is dolerite, | 
tallus and permafrost moraine soil, ‘Tne earthfill dam has 
a mixcad profile with a core mado from moraine soil, and an 
upper and lowor fuce made from sravel-pobdble materale 


? ‘The right bank dam is located 4 kilometers from the 
channel dam. It is 2.5 kilometers long, and has a maximum 
hoignt of 30 meters, This dam also has a mixed profile with 

& moraine core and faces made from gravelepebble material with 
sand addod. The damn base is tallus , clay, and sandy loam 
of lake and glacial origin, On freezing this ground swells, 
and whon it thaws out 16 turns to a running sand (quicksand) — 
“with a very low load bearing capacity. 


| The spillway installation on ‘the Parner canal; the 
main spillway, and the outlet canal are located in an exca- 
vation up to 40 meters deep, on the right bank. The spillway. 


Godevery canal is also the delivery canal for the powerhouse. — 


The spillway is curved with two 20 moter discharge 
openings with vertical lift gates. The gates are lifted by 
& 560 ton capacity moving gantry ersno.: During the temporary 
operation of the station, when the reservoir is filled to | 
A4ntermediate level, the main spillway is not used. Water is 


See nenen? through the foundation slab, 


The wator intake (Figure 2) 4s a reinforced concrete 
installation with seven right angled water scoop openings «: 
It 4s equipped with trash collecting screens, repair gates, 


and a | rapidly closing vertical gate for Shenneronse purposes. 


atte tea et cone ae 
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S nbovo-witor purt of the intake ‘houses individual 
s and Gn overhaad traveling” 


or operuting tno gato 
Tho water intakes 


ha cnpacity of 2x67,5 tong. 
d to the turbine chambors by sevon tunne), penstecis 
‘ho vertical sections of 


ie watecasay 


with a a@iamotor of G motersy cach. 
the penstocks, which connoct to the intake, have roinforced 
concrote linings. Tho lowor horizontal sections aro motal 
encased in concreto. 


Sea. 


Sy I ath 


| fhe GES building (Figure 2) is an underground type lo- 
catod in the right: bank. | 
4s 140 meters long, 20 motors wide, end 38 meters high, éf 
the outlet pipe is included, tho total height of the excae' 
vation 1s 52.5 meters, | 
thick reinforced concrote. | 
Vii-410x type) and SVV 780-/180-232 generators will bo installed in 
the machinery hall, All equipment in the machinery hall will - 
be delivered by truck through a transport tunnel leading to 

the installation area. 

by two olectric travelin 


tons. 


The tunnel under the machinery hall 


fae EA 


The machinery hall dome is 1 meter 
Rotating blade turbines (PL6O/i- 


The machinery hall will be serviced 
g cranes with a capacity of 150/30 


wen 


atl 
f. 
ska eet 


: The outlet pipes are conical with a cylindrical curve, 
a long diffuser with a reinforced concrete lining, and metal 
- Qaining at the end of the cone. . 
. lot pipes for ropairs, The repair gotes are operated by a 
moving crane with a capacity of 2x40 tons. 


eabiaests ee 


Sliding gates close the oute 


tad soa | 


— The outlet is built into a steep bank 58 meters high. 
The station control and transformer building and trensformer 
area aro built on top of this bank, above the machinery 
hall and are connected to tho hall by two shafts. 


In addition to its overall economic ndvante res from 


the point of 


view of the geolorgical-topographical conditions, 
yout of this project is also best sulted to. 


the underground la 
specific conditions in the north. 
positive temporatures yeerr around in the machinery hall. Tnis 
will ensuro continuous excavation,2 conerete pouring, and in- 
stallation work (regardless of unfavorable temperature and 


weather conditions outside). 


This layout will allow - 


Phe ORUV~220 ts located on the right bank of the de- 


‘livery canal. 


It 4s planned to have 220 kv transmi 
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| “ne volume of work for tha projest amounted to the 

fopjentage 2,906,000 cubic meters of soft ground, including 

g.:/,000 cudte motors from underrround, 4,570,000 cuble maters 

of earth and rock £1211, ineluding 1,181,700 for the main 

dum, 250,000 cubic metora of conercto ond ratnforced core 

ePaatelr Pegiee ove meters oF stony ground and 22,000 tone 

: Praparatory work began {rn 1963, in 1965 tunnel work: 
began... At the same time preparatory work was underwry on 
tomporary housing, and suppor} facilities. In Octobtor 29617. 
tho chanel dan was Completeds and in 16970 work was com 
pleted on the intake head of the first seetion of the project, | 

the reservoir was filled to the intermediate level, and the 
first two units were put into operation. Tho electric ty 

- saree ovar the first link ef tho 220 Kv IEP, constructed 
nis6o, oy a a ae 7% eke 


Work is-now progressing on the second section of the 
intake heading, and on the preparation of tho subsequent 
units for operntion, It is planned to have ali units in 
operation by 1972, and ,to completely finish the project by 
1975, a” tor ee a oO ; — 

The natural and climatic conditions of: the Arctic have 
influenced a number of special features of the project and | 
the basic approszches to the organization of its construction, 
An ospecially high discharge rete during the conperatively 
short spring end siuamer, nnd a comparativaly low discharge 
rate during the rest of the year are the distinguishing charec- 
teristics of rivers in the far north, This made it necessary 
to take a basically new approach to bullding a by-pass for 

the river during construction, On rivers in the central telts 
or southern regions a protective coffordam is usually built, 
and during construction the water passes throuzh a diversion 
tunnel or a diversicn canal all year around, On the Ustt- 
Khantayka GES, however, it was more economical to brild a 
‘tunnel only carable of handiing the averege discharge rate. 
The springesummer flood waters were handled by an overflow 
spillway through the main dam built up to the intermediate 
reservoir level, | | | 

This is the first such diversion built by Soviet water 
resourcos engineers.4 This tyre of flood water bypass made 1% 
unnecessary to buila the cofferdam 40 meters high. it only 
hed to be 16-17 meters high, lt was also not necesssry to 
bulle a second section of a large diameter tunnol, e conside 


e ee” | 


URS ee WTA eat MEAs ae Ge 


oe __ Approved.Ror-Re 


<i eiatuts A largo mart of the area to bho flooded is ocoupied 
yy bundra and swomp, and about 35,600 hoctares: of forest and 
In view of tho low quality of tho wood, thero arc no 


are prush ° 
; plans to remove ite 


Aenean me ace TDD. 


fho following aro Sneluded in the main hydroolectric 
4nstallation (soe Figure 1): a rock fi11 dam on the: main 
channel, osrthfill dams on the left and right panks, a:spille - 
* way, with dolivery and spillway cannis, a water Sntako, a 
penstock tunnel, an underground powerhouse with outlet 
canals, a control installetion, and an oRv-220 Kv /220 kilo- 
volt outdoor distribution system/e 


pea See 4 
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oT 
a is 
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, | 
1. GES building 
2, Water intake 
3, ORU-220 Kv 
4, Spiliway 
, | 5, Delivery canal 
6, Ouclet canal 
| 7, Channel Gan 
"8, Lege bank asm 
9, Construction tunnel | 
10, Settlemenc for ouilders and operators 
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Cerible sovings.e Tho appronch 
coffordan for the ontsra installation, 1b waa a log vbunkhond, 
°%, 


Laken required a upeetal low 


prekf£illed with rocky soil, end reinforced from above by a o. 


moter reinforsed ccnerete slab. Concrete wags poured slong 
the lower banks of this structure, In addition, special 
work: was nocded to protect the afterbay crainst washout. 
Flood waters passed through the incomplete dam twice, in 
the spring ond summer of 1968 and 1969, In general, exe 
perience indicated that this approach to diversion during 
construction is very effective for rivers of the far north, 
convenient for work operations, andt echnically reliable. 


- In the north it is aifficult to obtain enough ime 
permeable soil, usually moraine and sandy loam of glacial 
origin, to prevent water filtration. This type of soil is 


‘quite widespreads however, the strata is not very thick. 


There are not many arcas suitable for the organization of 
quarries for the extraction of large amounts of this moterial. 
mat 4s more, this scil is very waterlogred, and as a rule 
unsuitable for inmediate use as dam fill. 
low temperatures it is also difficult to carry out quarry. 
operations curing the winter. These circumstances made the 
seasonal operation of the quarries necossary, snd also dic~ 


‘gated tho following system of operations: a) the soil is 


excavated in the sumer, hauled away and stacked in piles, 
b) the earth is kept in piles in order to dry it out to the 
desired moisture content. Electrical heaters help in maine 
taining proper temperatures, c) The soil is hauled from the 
-plles and put on the dam all year around. | 


 @ne should add that the high humidity curing the Arc- 
tic summer makes for additional difficulties in working the. 
quarry and in transporting the soil to the project. In _ 
he insignificant thickness of the sur- 


addition, tecause of & 
face soil, which is removed Just prior to workitr the querry 


the primary material to bo removed also freezes during the 
long, cold winter. This roquires that 4t be worked layer by 
Jayer, os it thaws, Maintaining the f1]] schedule mado 4% 
_necessary to constantly uso heaters, end to apply salt. 
craft jet engines, which have been,used beyond treir guarancte 
service lives are used as hoaters. — | 
| Dam construction work was most intense at the end of 
the wintor and in the spring months (March-May) which sre 
most favorable for f1]1 oporations. 
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fons tochnology, used proviously ab - 


) “hen £11) operal 
the construction of tho 


the Waayual CLS wos aso used in 
Ub ptethantayka project.@ ‘ 


- @he overall efficiency of dams mado from local meteriais, 
tho complexity of operations and thoir hiph cost in arctic | 
conditions all indiente the necessity of looiz:ing for new 

approaches to antifiltration mersures at Gams, and new work 
tethods. For example, the use of polymer materials for . 
antifiltration purposes, The experiences of xhantoypesstroy 
Zénantayka Hydroelectric Station Construction Grgsnization/s in 
tho installation of tho right bank cofferdam using sheets | 
of polyetholyno affirms the advisabLlity of using polymers 
for these purposes in the northern reg) ons of the neticn. 
It is only necessary to have the propor materials with a 


guaranteed service life. 


SRE ate Fee RL a he ce aan ae 
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Preparing the foundation for.the intake head instal- 
& groune was very difficult. | 


~Jations on the soft, permafros . 
Ghe right bank of the dam of the Ust'~Khentayka cuS is ese 
sential, because of the naturally low relief of the arcte 
swamp ceposits, peat bogs anag week - \. 


fhe surface layers cre lake- 
sancy loam, water-logged and nermanently frozen. Eeneeth 

this layer are lake-glacial ceposits, suitable for a Can. 

base, The lake-swamp layer, about 6-8 meters thick, was rece 
moved, Working on the dam base on such soil is hindered by 
4ts absolute impassibtility without a nunver of special meas- 
ures (dumping rock on the roads, operating the excavators _ 


on platforms, and draining the aren). 
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fhe lack of the necessary construction equipment end 
techniques ensuring snooth oprration st low temperatures | 
is one of the difficulties of censtruction in the north. 
fais applies primarily to crenes and excavators. The equip- 
ment produced by our jndustry ensures their operation, at 
best, to minus 40-45 degrees C. However, in the north it-is 
essential to have equipment guaranteed to operpte st temp- 
oratured down to -60 degrees C. : 

Conclusions: The exporicnces mainea in the constructicn 

ston of the Ust'-Khantayka GES 


and first period of the operat 
pormit one to make the following conclusions: 


1. The censtruction of & water project with a Civersion 
through a partially built stene £111 cen is technically feasi- 
tseble ond reliablo for rivers with cise — 
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tlo, oconomically advis : 
cu awan Coens alumna tantats a A thrasa in: tha nanthoanna wn est Awss 
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a. An underground typo powerheudea fa tha most eenventont 
cor hydromloctrie shitlong buslt dn tho northe — | 


3. Prosont appreachas bo antlfiltre tion nansuras erro 
very laborious, It is therofore necassary to sevreh for new 
technical solutions. Spocial attention should bo given t.o 
tho uso of polymer naterials, however, it is very nocossery 
to tako their service lifo into consideration. | by 


4, Ono should note that there are now exenvators with 
a bucket capacity in the 5-5 cubic meter rango, or large ca~ 


arr a 


pacity ernnes capable of operating in the north. The presently 


produced E-1252PS and E-2505 excavators, and the K-1628, 
E-2508S,-crunos, and other equipment are not productive | 
enough for even the construction of average capacity hydro- 


olectric stations. | 


& The difficulty and complexity of building a dam on 
a soft basc, of complex lake-swanp and lake glacial. ceposits, 
which are swampy, end part of which are permanently frozen 
makes 4¢ necessary to work out rew technical approaches 
and to dovclop specinl earthmoving equipment suitadle for 
operation under such conditions. 


‘+; Figure 2 Powerhouse ( Cutaway view). 


fe _ . Keys. 
; : Be 3 1. Intake > 
| 7 + " Q. Dunnel penstock 
Se Powerhouse 
he Outlet 
5. Grouting curtain 
6. Additicnal tunnel 
- for transpert 
7. Hole drilled for 
drainage purpesss. 
8. Prainare tunnel 
encircling power 
hovse . 
9. Repair gate 
10. Aoraticn pipe 


covering areca 
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The tirst t shine ca ne renee minors and the towas and villages of Magadan O61 legge 
Will bo creased in van sree in 15/8, Lue to the cold climate the iehind: 
Beas Goce Che a ty A150 kinelong lake will appear near the future Yo; eee 
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MYDROTECHNICAL PROJECT = 
42, pi we 
- In the regions of eternal frost, on the Kolyma River 
which cuts through the east-west outlying districts of our 
country from the south right up to the Arctic Ocean, a majestic 
structure is beginning. A unique hydrotechnical structure will 
be constructed here, the Kolymskaya State Electric Power Plant. 
The design for it was worked out by the Leningrad branch of | 
the Gidroproyekt Institute. Vv. Petrov, the chief engineer of. 
the project, says, "For the first time in the world, under the 
most complicated natural and geological conditions, we are con~ 
structing a hydroclectric station with’ a rock dam whose height 
reaches 130 meters. A village for the construction workers. ,, 
has already been set upe Nearly 20,000 people will live in the 


Moscow, Izvestiya, Russian, 17 Feb 
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eens to face che by ine erannes vith Conerat 
prehinery hall of the electric plint is original, It was 
ous of rock «- a huge handinade cave 140 meters long end 38 


meters high. Seven 63,000 kilowat t hydraulic units were in- 
aealiee eee: . 


Now work is in full swing wt all sections of the con-~- 
struction site. The river flows ina newly built channel, | 
The tunnel was covered and the reservoirs are beginning to be 
filled. An Lip-220 (Clectrie Pevser Transmission Line=220) 
was built to Noryl'sk. <A povrerful gantry crane was ins stalied 
“vo 280-ton gates, Most important of all «8 
the installaticn of the hydraulic unit is proceeding, The 
builders and installers joined. in the competition in honor of 
party, obligated thenselves to ccin- 
picte the worie a year ahead of schedule, place the first unit 
into operation in Novenber of this year, and the second unit «<< 
by the Power Engineering Workers' Day. Tae progress of the © 


newn 
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A city for power workers is being erected along wit th the 
pover plant. The future Snes zhnogors sk will in no way be reninise 
cent of toda y's wooden village. Recently { che Ministry of Pover 
and Electrification of the USSR approved the project Gevelonz 
by the Krasnovarsk branch of the "Gipropzojeke" Tnstitutea for 
a housing comoiex which will spring up.on the shore of the Hhan- 
tayka River. it is called a city under one vont. Fifteen 
hundred pcopie will live in it. The apartments will have freon 
one to five rooms with all conveniences. Without going our of 
the building, tha inhabitants of this unusual city will ba 
able to stroll in a winter garden, go to a. movie or library, 
take a swim in a Pool, and utilize a multitude of personal ane 


dome stic services. 


Strong, Caring and stubborn men are needed to realize 
all that is pianned. Hoxve Noe cet become acmes of 
achicvement. Tnis is caid not for the sake of a pretty phrase 
You talk to blasting workers ana they will tell you about 
Vladimir Rossomakhins: Ke is not just a blasting worker, but aise 
a mountain Clintee: He can blast at any height and as required, 
Excavation workers remember how their fellow worker, Nikoia;y 
Markov, saved his heavy machine when the water suddenly broke | 
through the dite. The truck drivers -- about the unusual trip 
.of Viadimir Shcnov who, when driving over impassable roads to 
the icebound Knantayka ships, made a fantastic leap in his truck. 
- £xom a (20-meter elirf into a snow drift. . . 
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POLAR PGJER PLANT UNDER CONSTRUCTION 


{Article by Yu. Svintitskiy; Mogcov, Sotstalisticheska a Industri a, 
Ruocian, 11 November 1970, p 1] 
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: us neem cnet aA PLSD ISS © +S SAND HEE SO abo ears : = 
~~ Capricious, treacherous <= these are the epithets given 
to this subarctic Khantayka River. Oxdinarily there is nothing 
unusual about it. it flows from Lake Khantayka through tundra_ 
as flat as a plate, and in only one piace dees it break throuch 
a conparatively small‘recky vise. Oniy here, on the thresholc, 
the "psacezul" Khantayka becomes wild. In flocd stage, the 
rater flow rises sharply at times to 12,000 cubic maters per . 
‘second «= as much water as is carried by the Yenise River in 
the region of the Krasnoyarskaya GES. — or , 


The subarctic bagins at the 68th parallel. The tempera~ 
ture in the winter is below -G600C, and in the summer <= up to 
430°C, Underfoot the ground is either hard because of the 
permanent frost, or is an abyss of bottomless swamp. There 
are clouds of mosquitoes. The roads are impassable. These are 
tha conditions uncer which is being buiit the Ust'--Knantay= 
skaya GES, the most northern in the world. It is not just. 
simply being built but, I might add, ‘here the domestic experi- 
ence of hydraulic construction is being enriched by finding 

~ new solutions. . 


- ™e most fearless and daring challenge to the Khantayka 
builders was the decision to pass the fiood stage waters 
through an unfinished stone 7111 dam. ‘The swift current could 
have scattered the multiton rocks. But this time the decision 
was correct, As a result, it was unnecessary to build an 


§,000,000 rubles were saved. . 
The bypass channel through which the river was directed 
Spacial cutting made 


pe at certain times was built in a new way. 
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additional bypass tunnel and a high river bed dike. Almost | ie 
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A GSPAMDER_ COUBTUCTONS-Construction has started in conditions of permafrost of th 
powerful eed tie nucthern USSR, It 13 on the River Kolyma, ‘The dan Will be 1 9 mle 
F in heizat, Severa) powerful generating sets will be installed at tne GES baeegire = 
lhl area ig prospectors, minors and the towns and Villages of Papadan Oblast : 
betel Nese talon be operational in 1978, Lue to the cold climate the machine ion 
Zt is hoped that this wilt heat the elimaco eoeuhats Te sete ie future Folma GES, 
s | .¢. omctuhat. A cascade of . stations 2 
eventually be built on the Kolyia, whose 1 Fs eeeae Ween 
“a GASS International Service in estas 15H Sot 7a 7 E). ae mre a 


“- WYDROTECHNICAL PROJECT: -- Moscow, Izvestiva, Russian, 17 Feb 
72, pi. eo ead . bu Aa! Re az tk 
Pa In the regions of eternal frost, on the Kolyma River 
which cuts through the east-west outlying districts of our re : 
country from the south right up to the Arctic Ocean, a majestic 
structure is beginning. A unique hydrotechnical structure will 
eH - be constructed here, the Kolymskaya State Electric Power Plant. 
aa se The design for it was worked out by the Leningrad branch of a 
4 | the Gidroproyekt Institute. V. Petrov, the chief engineer o% 
the project, ssys, "For the first time in the world, under the 
most complicated natural and geological conditions, we are con~ 
structing a hydroclectric station with’ a rock dam whose nezgne 
reaches 130 meters. <A village for the construction workers ,, 
has already been set upe Nearly 20,000 people will live in ts 
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dam 130 meters high will be built in this permarrost zone The 
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a huge rock. & machinery will ee located in a "nicho" inside a 
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ae The Kolyma Power Geasratinn Project cts Gh “ioe | 


ee Th: Kolyma power generating station will have a substantial 
 gnfluence on the industrial development of tho Maradan Oblast’. | ue nee 
‘the station will bo built in a permafrost area which jo prone . ee. 
to. scismic disturbunees that could ruach foree seven. Personnel : 
‘working on this project are accommodated at the settloncnt Sinegor'ye 
‘Yocated at a distance of four kilometers from the construction 
site. A transshipacnt baso was established at Uptar. oads, 
various workshops anda plant for the production of forro-concrete 
parts are being built. , a 3 3 


ae The daa of the station will be of locally obtained rock | : 
£422 and 130 meters in height. This material was selected be 
eause the site is far -frem roads. AIL loads for this project 
will be carricd first to Nakhodka and then shippec by sea to 
Napayovo, a distance in excess of two thousand Kkilemeters. From 
Nuguyevo the loads will be carried by truck over a distance of 
600 kilometers along the Magadan route. Transportation costs for 
every ton of matcriale or cquipment will umount to 50 roubles. 
‘In the case of concrete the “caer vary: he fern rane ett 
will require severa Lion to . 
per cubic meteor. The dam wil ss er scans censisthen®: 


FE 0S EROS NA NEPAD TESTE SES Ce TR Pa RRR) ig EE EA ET 


. 
ae 


‘The completion of the project would be delayed by one year if this 
matcrial had to be shipped from other places. _ 
oo Power generating units will be placed in operation once 
the dam reaches hals' its final height. Specialists of the Metalle 
_ urgical Plant "XXII Congress of the Coxmunist Party of the Soviet 
Union" are designing diagonal turbines for the future station. 


o.% Engineers have already established the ‘feasibility of. 
building another four power generating stations on tho river Kolyma. 


" Ppavda ; 
s+" F November 197 
' Page 2 (Extracts) 
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CONSTRUCTION Gf KOLYMA Gis UNDERWAY IN Mi AGADANS RAYA OBLAST 


{Excerpt from urticle by L Margolin: "Sinegor’ ye WLLL Be a chey"; pOnEeN, 
— Sovetskava Torsovl ‘a, Russian, 8 November Bee p 4) 
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"in Upirs, yos, in Uptar our eudldeva have etiploted a no sohesl... 
Ynoy heve entered tao voed to tho dar are Awww protassdeated divollings 
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Tho ool) was a se sind of ae recent tein. Toxothos with worite vs fron 
tho wosties swe ne eae vation of ths Sov sperostelcoLo% vo ss50CLation wu sora 
bouncing along « é peal 238 eovor on wath Svost 2a our crime blowa iuiho GAZ, 
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mabling along wita gyoat chfAexity. aa W sows Cody wine an bed roels Zor tho 
futcre voad, covering tao voxiatvoest with a thick loyor of casta: sinco tho 
rocd met ¢ wetnstasa tho hat Koiyaa EULUICD«, 


Wa were hucoydne, Backs ot Unt tar at’ tho hnydvanliec workers! base, sons 
806 kAlcuctoss fron those PLACES, tele soras eae Sivev, tho chic? cau 
giscer of tho projeet, poniscd to lot us. soo the fivet, can yor Imagino, tho 
first osplesion ct tho. sit 9 of thy dutuze den. Wo woro late. Vory late, ‘Tho 
_ Tevox out ‘ations. o? tho explosion usve felt Jeet Be the fano wo avedved at tho 
—¥oad sign whose slgusod. assow volntcd tho t way to Sinoges'yvo. This dg what they 


decided to call tho Mituvo eity of the tetiders of tho olyza GES, tha croctios 
of which was Spucicsed in tho Givcetives of tho 2hts Party Congvass. 
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. Gua 0, BE BUILT @= Vil'nyus, Sovetska a_Litva, 


1 Parag Te PR - aoe 

on the banks of the poverful northern Kolyma River, at 

eng O2ad parallel, a Settlement has arisen with the poetic name 

ef Sincgor'ye@. People huve come here from all corners of our 

country. Among them Ursaine, Bclorussia, Kazakhstan, Georgia, | 

Latvia and Kirgisia are represented, They have coe to the ee ES 
fareavay and Stern Kolyia River to build the largess GfS /Hy- | 

drezlcetric Power Planc/ in the far Northeast. What will the 

_ Kolymexaya GES be like? nis question by a TASS correspondent 

was ansvered by Yu. I. Feisher, chief of tho. new construction 

site, “The MagadansSkay. Odiast is truly called. the ‘treasure 

chest’ of thea countsy. it has the trichest fields of silver, | 

tin and other valuabie and useful ores, Further cevelopment of 

the mining industry in this terzitory requires much electric 

power. Therefore, it wus decided to build a powerful plant on 

the Kolyaa River. it will give lize to new cities, settlements 

and mines. Sovervai yours will pass anda stone fill dam 130 

meters high will divide the Kolyma forming a 14 billion cubic . 
metor reservois. The main building of the plant will. ba "hiddent. 

| @eeply undergroune in tia rock. This will make it possible to 

buiid year-round without ‘fear of cha 60 degree cold. Tne first 

stage of tha Kolynskaya GES wili be placed in operation in 1976.’ 
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~ REPORT FROM KOLYMA GEs CONSTRUCTION SITE “4 


[Inecrview with Professor G6. X, Sukhanov; Moscow, Pravda, Russian, 30 November 


1970, p 6) . 


A state commission has selected the location 

for the Kolyma hydroelectric pover Plant. 

Here is what was toid to special Pravda 
correspondent, V. Kotlyarenko, by a inember ; 
of this Commission tho recently returned . 
from the Construction Site, deputy chier 

engineer of the "Gidroproyekt« Institute, 

Hero of Socialist Labor, Laureate of Lenin's 
prize, professor G. K. Sukhanov, 


. Professor G. kK, Sukhanov started by saying that the 
Scientific Engineering Soviet of the Ministry of Power and 
Electrification USSR approved the first stage of the engineer- 
ing project of ‘the Kolymskaya GzS developed by the Leningrad 
branch of our institute. ‘The Project plan is to buiid the 
hydroelectric Plant in the middie of zhe Kolyma River. The . 
dam will be stone~fill, 130 meters high. Several powerful 
wnits will be installed at the Plant. Tt will produce billions 
of kilowatt-hours of cheap electric power, pe 


Question: Why is the Kolymskaya GES being built? 


Answer: The Kolymskiy Kray has incalculabie natural resources, 
Its gold mines are world famous. There are a great number of 
other "representatives" from Mendeleyev's Table, However, the. 
mining of usotui minerals has not been Geveloped everywhere. in 
Kolyia according to the last word in engineering, so to speak. 
Cheap electric Power is the Archimedean lever by which the 
transformation of this rugged region can be accelerated, 


.._ The mining industry of the region will be radically re- 
quipped, Many industrial processes will be mechanized and 


~++-+ehpproved For Releas 


e 2004/10/12 : CIA-RDP85700875R002000020012-1_ 


eae _ aromated with the help of cleetrie power. The productive 
vaveen Of this region will develop much faster. She naw 
hydroelectric power plant will light a real electric sium over 
the Kolyma,. - : . 


ee ene 
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= = fhe nature of electric power consumption in this region 
favors maximun satisfaction of industrial, cultural and domas- 
, the service requirements, Its peculiarity is such that the 
industrial and public requirements are not only. not in conflict, 
: but on the contrary, aid each other. In the simmer whan there 
7] is intensive mining of useful minerals, placerand other mines 
have plenty of power, Sy the way, this availability of power 
will be helped by the Kolyina River itself which, during the 
 gummer, ‘has more water, ‘fn the winter when the rate of mining 
. is reduced, plenty of power will be availaple to the public 
and to cuitural-consumer service enterprises, Heat for houses 
will be available during the severest cold, and the darkness 
of the long northern nights will be banished. 
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Questions Isntt it difficult to build a hydroelectric pover | 
plant under the stern conditions in the Kolymsikiy Kray? 
Answers Yes. The conditions under which builders have to — 
work are not easy: very iow temperatures, stormy Winds, perimiac 
nent frost, and summer floods of the Kolyma River. it was ; 
decided to buiid the plant at an accelerated rate. An arrange~ 
ment was proposed to start operation of the GES even before 
buiiding the basic dam -- on the pressure created by a partial- 
ly built upper wedge of the data. This will scead up the instal- 
Jation of the first units by 2-3 years. The plant will be 
Z. built underground. its machinery hall will be cut into rock. 
This will make it possible to provice accelerated rates of con= 
struction. Sheltered construction workers will be abie to keep 
to the schedule with greater assurance, in spite of the great 


cold and wind. Another problem nas ocen soived: how to pass 
the high flood waters of the Kolyma th 


rougn the comparatively - 
narrow section of hs hydraulic center. A multichannel yvein- 
‘forced concrete pix: ‘rill be built on the iower terrace of the 
shore to which the fiood waters will be directed. Research 

is being conducted or. the solution of anether probles, perhaps 
the most difzicuit. Measures must be developed that would make 
it possibie, at such a high pressure head (over 100 meters), to 
create a reliable antiziitration screen at the bottom of the 
Gam under conditions of permanent frost. 
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| | Original solutions and innovations will not only seduce 
the construction time. They will make it possible to reduce 
™~\ | the cost of the hydraulic center by dozens of millions of rubles. 
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It js planned to start basie installations next year. 
‘he Cconshsuccion work Will be done by "Kolymagastroy" the new 
offspring" organization of the> “vilyuygesstroy." Even now, 

however, pr eliminary work is going full Spoed ahead. A trans- 
fer pane is baing built at Magadan, along with warehouses for 


Answer 


yeceiving urn as well as living quarcers for the construce 


tion workers From here frelalt will be sent to the construction. 
‘nite by trucks furnished by the "“Kolymaesstroy. “ The car pool 
will have 200 cars of various makes, A village has already 

buen built 47 kilometers from Magadan near the road to the cone 
struction site. Prefabricated houses designed by members of our 
Inntitute have already been brought. here. The construction 
worrers live in these houses, and later on workers on the transe 
fer base and truck drivers will live in them. A graded road 

for vehicular traffic 45 kilometers long is being built from 

the village of Dabin to the site of the dam. Ten kilometers 

of road have already been completed. Poles are being installed 
fro: Pebin for an electrical transmission line. The building 

nt a bridge across tha Kolyma will start any day now since the 
road is on one side of the river, and the construction site is 
on the other side. Fort installations ané piers will be built 
at Kagayen Bay in order to receive an uninterrupt ed stream of 
freight shipped by sea. - ; 


: It is impossible not to be surprised at the enthusiasn. 
and true heroism of the people working here, Many seattle 
Already know that last winter a column of mechanics of the 
“Vilyuygesstroy" movedfrom Chernyshevskiy in the region of the 
building of the Vilyuyskaya GES to the shores of the Kolyina. 
The column consisted of modern powerful equipment so necessary 
to the builders of the future Kolymskava GES -=- giant dump 
trucks, powerful bulldozers, excavatorg, and tractors. Pushing 
through on difficuit roads, the colunn traveled 3,500 kilometers 
and arrived safeiy at the village of Debin. 


Now, when the building has essentially started, it is 
impossible not to recall the pioneers -- the explorers of the 
“Gidroproyekt." They made the first "landing" on uninhabited 
tundra four kilometers from the site, ¢ and were able to start: 
quickly the scudy of the engineering geological conditions, 

Our explorers, under the guidance of Nikolay Yemel*yanovich 

Kar pov, Cis a great deai of topographic-ceodesic, hydrological, 
ane engineering-qeological work directly at the site of the fu- 
ture dam, as weli as in the area of the village for the con- 
struction workers and the construction base. In selecting the 
Site for the hydroelectric power plant, data obtained by our ex~ 
Plorers in a short time, played a decisive role. 
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